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INTERACTIONS BETWEEN PATTERN AND MOTION IN
VISUAL PERCEPTION OF MOVING OBECTS

by
Captain William P, Marshak

Cadet 2nd Class Chester D, Wilson
Cadet 2nd Class Rand L. Brown

Department of Behavioral Sciences and Leadership
U.S. Air Force Academy, CO 80840

INTRODUCTION
Moving stimuli presented to the human visual system elicit responses from a wide

variety of visual neurons, Cells sensitive to motion or temporal modulation are
activated# So are cells sensitive to the moving stimuli's contours and distribution
of spatial energy. However, many cells in the visual system exhibit more than one
sensitivity. They vary their fir.ng rates with changes in both motion and pattern
attributes of stimuli which enter their receptive fields, Such concurrent
sensitivities strongly suggest that perceptual interactions between motion and pattern
should occur in the perception of objects in motion.

One theory of visual perception has already incorporated pattern and motion
interactions in its structure. Ullmon's (1979) computational theory of motion
perception makes explicit predictioais that pattern and motion will interact. Two
fundamental interpretive processes are proposed to operate on the the spatio-temporal
information received from a moving stimulus, The first process is the perception of
spatial structure from motion information, Examples of this are Sekuler and
Levinson's (1977) phantom contours, This is a perceptual filling phenomenon that
occurs when a moving stimulus surrounds a blank area' the blank area is seen to
contain an illusionary sti-iuli similar to the surrounding stimuli. Another example of
pattern from motion is the apparent contour created when moving dot patterns are are
electronically restricted in their passage in a systernatc fashion, The orderly
interruption of the dot's straight line procession across the screen results in vivid
apparent contours,

Ullman is not explicit about the second process, motion derived from pattern
information, Neither have their been substantiated reports of this phenomenon#
Although the creation of motion from pattern may eventually be observed, an easier
feat might be to observe pattern influences on motion perception. The particular
phenomenon that this reseach seeks to find an infl ence of stimulis patterr orn
perceived direction of a moving object.

An alternative theory of motion perception has been proposed by Mather (1980) and
in more explicit terms by Marshak (1981). The latter theory attempts to tie together
physiology and psychophyics into a coi..prehensive theory of how motion is perceived.

The new model is called the vector model, for reasons which will be apparent
later, The vector model for motion perception consists of three stages of processing.
These stages are represented as operating in a serial fashion, but this is not a

necessary feature of the model.



The model's first stage consists of a collection of directionally tuned, motion
sensitive units, The response to motion of thesE units will be based on operating
characteristics of motion sensitive neurons and psy :hophysical evidence, Maximum
activation of each uit is achieved by motion in that unit's preferred direction;
less activity results from motion in directions other than its preferred direction,
The directional range of a:tivity spans 45 degrees either side of the unit's preferred
direction, gradually diminishing with increased deviation from that preferred
direction, A Gaussian distribution of response amplitude over directions is assumed,
This and two other assumptions are used: 1) all directionally sensitive units have
the same tuning functions and 2) preferred directions are equally distributed over the
possible angles, The assumed Gaussian distribution of activity, homogeneity of
response functions and homogeneous density of sensitive directions, are also not
necessary conditions in the vector model. They are made to simplify explanation of
the model,

Each DS unit's output can be represented by a vector in a polar coordinate
system; hence the model's name, The orientation of the unit's vector lies along that
unit's preferred direction of motion, The vector's length is proportionate to the
activation of that unit, Direction of motion is the most important determinant of
vector length, but, using visual neurons as a model for the unit vector, other
factors may also determine vector length.

Before the broadly distributed activity among directionally sensitive units
produced by a moving stimuli can serve as the basis for direction petception, some
narrowing of the activity must take place. This is accomplished in the vector model
by a second, inhibitory stage of processing, Upon its activation, each directionally
sensitive unit exerts an inhibitory influence on units of similar preferred
directions, The size of the inhibitory effect increases with directional differences
from the unit's preferred direction up to a maximum, then diminishes with greater 4

directional separation. This presummed distribution of inhibition was derived from
interactions of moving directions (Marshak and Sekuler, 1979).

The final stage in direction perception is the decision stage which uses the net
distribution of activation, the combination of activation and inhibition, among the J)S
units to determine the perceived direction,

There are two possibilities for the decision mechanism, The first mode is a peak
detector, This decision mechanism would seek the longest DS unit vector and take that
unit's preferred direction as the perceived direction, This is a form of the "labeled
line" model used in vision and other domains (Lettvin et al, 1961). The peak
defection mechanism is simple and capable of accounting for at least part of the known
phenomenon.

The alternative decision mechanism is modeled after the mathematical operation of
vector summation. In this more complex process, the directionally sensitive unit

vectors would be summed by vector algebra to determine the perceived direction of
motion, The vector sum mechanism under most conditions makes the same predictions
about perceived direction as the peak detector. The summation of vectors has greater
flexibility to describe other motion phenomenon, particularly motion aftereffect
(Iarshak, 1981). The model and its three stages are summarized in Figure 1.

2



Insert Figure I here

A less detailed but similar model was proposed by Mather (1980) as a
"distribution shift" model, In his theory, Mather said there exists an array of
motion sensitive elements which serve as the basis of perception of direction,
Various illusions and distortions in direction perception are a result of changes: in
the distribution of activity within the array of motion sensitive elements, Although
the distribution shift and vector models have similar underlying logic, the vector
model is much more explicit about how the mechanism operates and because of this, can
generate more testable predictions,

The source of pattern influence on the perception of motion's direction comes
from the stage one of the vector model, Unit's vector length is determined not only
by the direction of motion, but by the temporal frequencies generated by the moving
object, Those temporal frequencies are a product of velocity, and the spatial
frequency of the moving object, The velocity and the pattern of a moving object may
produce activiation of units in the vector model which have peak activation or
assymetries in activation which indicate other than the real direction of motion,
This is especially true if a vetor sum is used as a basis for the decision.

There is some neurophysiological data to support the notion that pattern may
influence the activity of directionally sensitive cells, Movshon (190) has recorded
the directional tuning function of complex cells in cat visual cortex. When
stimulated with random dot patterns moving in a single direction, cills responded to a
broader range of directions than with gratings as the stimulus, Mc,shon attributed
this broadened tuning function to the spatio-temporal characteristi:s of the random
dot patterns, Pantle (1974) psychophysically demonstrated that the visual system
respond5 to tempordl frequencies of moving visual stimuli, Since dot patterns have
power in all orientations, Movshon argued that a range of temporal frequencies are
generated at varying angular differences from thE direction of motion, Moving dot
patterns generate temporal frequencies in cells which are sensitive to directions
other than the direction of stimulus motion,

When Movshon moved dots at velocities higher than the cell's optimum , elocity, a
strange bi-lobed tuning function was observed. This was again attributed to the
distribution of temporal frequencies over directions other than the direction in which
the dots moved. At such high velocities, the resulting temmporal frequencies were
beyond the sensitive range of cells sensitive to the directi,.. of motion, Frequecies
are generated in other directions which fall off with a cosine function ; -
increasing directional difference, These lower temporal frequencies wlihin the
complex cell sensitivity range. Since those temporal frequencies can oe found to
either side of the direction of motion, a bi-lobed tuning function reculted,

Using Movshon's findings as a basis for the v,.ctor model, if moving stimuli were
created with distinctive two dimensional fourier spectra ar.d were moved at certain
velocites, then unit vectors in the direction of motion may not be the most active.
This deviation in the distribution of unit vector activity should result in systematic
misperception of the stimuli's direction of motion.

3



The present experiment will test this one prediction of the vector model, When
an object with a non-uniform two dimensional fourier transform moves through the
visual space and no backround references are available, systematic errors in the
perceived direction of motion should occur, These errors in perceived direction
should occur in directions toward the orientation of the spatial energy. These errors
will occur only at angles adjacent to the energy loaded orientatir, When stimuli
with uniform two-dimensional fourier spectra are moved, no suc'. -. *.atic error
should be observed,

METHOD

Displays were created using the Apple II computer driving a S.. l'iodel VM4206
raster scan monitor with P4 phosphor. The mcnitor face was view. .nough a circular
mask, The mask and display face were illuminated by a 20 watti. . .ulb anc were of
approximately the same brightness and relatively free of shadows. Tae illumiriation
ard low contrast-brightness settings helped eliminate phosphor persistance acting as a
cue# Also, the arrangement minimizes edge effects on percP ition of the stimuli
(Kelly, 1977), Stimj!us contrast was approximately 10 times visual threshold as
estimated using noutral density filters, Viewing distance was from 57 cm so that the
visible screen suotended a diameter of 14 degrees of visual angle, A central fixatin
point was created by the computer and was always visible to help maintain fixation,

Stimuli consisted of simple shapes held in shape tables and moved by sucessive
DROWncn and XDRAWing commands from APPLESOFT BASIC, Before each trial, the computer
dete-'.nin .d a path which would take the shape through the central fixation point with
half uf its trajectory either side of that point. The travel covered an average of
5#6 degrees of the central screen area, As mentioned before. to maintaLn directional
control velocity control was sacrifiL-d, Thus, velr. ities varied between 4,8 and U
d~grees per second,

Observers were instructed to maintain their stare at the fixation point while the
moving target traversed their visual field. This is difficult to do, so two Prat ice
sessions were held to develop this skill. The procedure prevents the observers from
using the orientation of the trajectory as a basis for their directional judgement.

Immediately after the stimulus completed its trajectory, a flashing short line
segment appeared on the edge of an invisible circle whose diameter was 11.2 degrees oT
visual angle, Stimulus trajectory never crossed this circle and was limited to a
deviation of three degrees from the fixation point, The pointer's initial position
was random plus or minus 30 degrees from the actual direction of motion, The observer
used the ApplE II paddle potentiometer to rotate the pointer about the fixation point
to indicate the radius of the imaginary circle which ccrresponded to the direction of
stimulus travel. Resolution of the indicated direction was one degree. If the
potentiometer could not be rotated siFficiently, a short press of the paddle button
reversed the mapping allowing the observer to report aK possible directions, A long
button press registered the perceived direction ard after a short, variable time
interval, startea the next trial for self-paced stimulus presentations,

Four independent variables were employed in the experiment. The first variable
was directions of motion, of which there were 13 between 0 'rightward) and 180 degrees
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(leftward) in approximately 15 degree in=rements, The actural directions varied
slightly due to velocity and direction constraints of the Apple II 's relatively low
resolution HIRES graphics (279 x 192 resolutiun).

Second variable was the three shapes were used as moving targets. One was a
triangle which was as near to isosoles as the computer screen permitted, The secon.
was an r.. agon, which was as close ti a drcle as wa.: possible. A ci'cle would have a
two-dimensional fourier spectra with equal energy in all directions, The last shape
was a pattern of random dots which subtended a 1.5 degree square area, about the same
size as the other stimuli. Dot position within the area was determined by a random
number table, Random dots also have a two-dimensional 4ourier spectra with equal
energy in all directions, iese last two shapes served as control for possible
confounds,

Thr. third independent variable was shape rotation, Shapes were presented eith,
in the:r originally defined form or rotated approximately 30 degrees clockwise, Sor,
smearinc and modification of the shapes occured because of the rotation process and
the Apple II's manner of accomplishing it, but the shapes maintained their basic form#

The last independent variable were the subjects, since a repeated measure
procedure was employed. There were three different subjects i0 the experiment,
resulting in three levels of this random variable.

Each observation session consiste i of 52 trials, Four judgements were made at
each of the 13 directions within each session, Only one shape and rotation were
employed during a session, Three sessions were run at each of three shape and two
rotation combinations, requiring a total v eighteen sessions, Order of
shape-rotation combinations-was random and differpet for each observer, This resulted
in 12 observations under each of the independent v-. iable combinations,

RESULTS

There was a great deal of variation in the pattern of perceived direction between
the different observers, The results in one of the conditions ,vLhre systematic
perceptual errors were expected, the rotated triangle condition, are plotted in Figure
Two,

Ir.. ert Figure Two Here

The experienced and non-niave observer, WPM, exhihit"d the anticipated perceptual
error, At directions less than the orientation of the ttarigle vertices, he
overestimated the perceived direction. At directions greater than the orientation of
the verti:es, he underestimated perceived direction, The other two niave,
inexperienced observers did not exhibit a similar pattern of error, contrary to the
vector model expectations.

Because of the inconsistancy of the signed error data, further analysis used the
absolute error to see if more error occured with the triangle than the other shapes,
The mn.= , absolilte error was analyzed using a 3 x 2 x 13 x 3 analysis of variance,
repea,.d mecasure design. The resulting summary table is presented in Table A.



Insert Table A Here

Unfortunately, the predicted shape effect did not achieve significance. In fact, the
only effect to achieve significance was a direction effect ( p < .01 ). In order to
understand this direction effect, the absolute errors of all three subjecis were
averaged and plotted in Figure Three.

Insert Figure Three Here

Most accurate perception of perceived direction occurred at the horizontal and
vertical orientations. The poorest accuracy seemed occur at the off axis diagonal
directions.

Directional accuracy is ciearly ansitropic, unequal in all directions. This
contradicts earlier observations by Marshak (1981) with full field random dot patterns
that accuracy was the same in all directions. The effect was most pronounced in the
two inexperienced cadet observers. It may be their inexperience, or in the difference
of the stimuli that resulted in the pronounced ansitropy.

DISCUSSION

The results were not at all supportive of the vector model. There are several
possible reasons why the predicted outcome did not occur, First, it is doubtful that
a single shape had a significant effect on the two-dimensional fourier spectrum of the
target, It this were true, systematic errors would not occur. Unfortunately, ir age
analysis was not possible to support or deny this possibility. The appropriate image
analysis must be performed on the stimuli to determine if :his is true. Also, the
experiment must be replicated with stimuli which more radically alter the
ditstribL',on of spatial energy and at a range of velocities to better capture the
pattern-motion interaction effects,

It may also be that the unanticipated directional accuracy ansitropy obscured the
effect, Certaqily, following experiments will further exaiiine the directional
,ccurac ansitrary. If its existance is confirmed, then the ansitropy must be taken
into account when choosing orientations and directions of moving targets.

In conclusions the vector model proposed in the introduction is not supported by
the data from the present experiment. However, that model's sucess in explaining and
predicting other perceptual phenomena (Marshak, 1981) indicates further, more refined
tests of the motion-pattern prediction should be made, The convergent theory and
eFerimental data in the literature and my prior work all suggest that percieved
direction of motion can be influence by a moving object's shape.
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Figure I
A schematic representation of the vector model for the perception of motion.

A. Motion is portrayed in a polar coordinate system. A stimulus moving through 90
degrees is presented to the model.
B. The base line or unstimulated activity level of the directionally sensitive units
is represented by the dashed circle. Only representative vectors exceeding this
activity level are represented. Each unit sensitive to 90 degree motion increases its
activity in proportion to where that direction intersects the unit's tuning function.
Unit activity is represented by a vector lying in the unit's preferred direction and
whose length is proportionate to activation.
C. At the same or subsequent level, active units exert inhibition on other units
whose preferred directions are similar, This results in reduced activity in most
units, but more pronounced in units whose direction is different from the direction of
motion.
D. The , esulting distribution of activity is the basis for perceived direction, Two
alternative decision mechanisms are proposed, Either the longest vector (peak) or
average of the vectors (vector sum) determines perceived direction.
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Proposed New Vision Standards: Contrast Sensitivity

David W. Evans and Arthur P. Ginsburg
Aviation Vision Laboratory
Human Engineering Division

Air Force Aerospace Medical Research Laboratory
Wright-Patterson Air Force Base, Ohio

The Air Force mission is to fly and fight and today the most important
component of this mission is the human operator. While many human senses are
used during flight, the visual system takes major responsibility for
information processing. Even with the advancement of radar and electro-
optical sensing devices, visual acquisition is still the most important
determinant for success in air-to-air combat. He who detects the enemy
first has the best chance of survival and success in a combat situation.
Furthermore, superior visual performance can reduce wor:.load by reducing
the amount of visual search needed to perform a particular task. Conse-
quently, it is important that pilots, as well as other personnel involved in
visual task performance, have the best possible visual capability. To
ensure this, stringent visual standards should exist.

Present visual standards rely primarily on the acuity test. Acuity
measures visual resolution of small high-contrast letters or objects. This
provides a single number for visual capability (e.g., 20/20 or 6/6).
Although the acuity measure is quite useful for certain situations, when
compared to other types of sensory testing, such as auditory testing, its
limitations become apparent. Whereas an audiogram provides sensitivity
over the wide ringe of temporal stimuli normally encountered in everyday
situations, visual acuity provides information on sensitivity to only one
range of spatial stimuli, small high-contrast objects. An audiologist would
scoff at a hearing test that measures sensitivity to only one high-inten-
sity, high-frequency tone, yet a single number has been used for many years
as the unitary measure of visual capability. It is no wonder that
researchers (Sivak et. al. 1981) have found little relationship between
visual performance based on acuity and actual visual task performance. What
is needed, if relevant visual standards are to exist, is a measure that
relates directly to visual task performance. This measure must test across
the wide range of object sizes and contrasts encountered in the everyday
visual world. Here, contrast sensitivity is proposed as a useful measure of
visual capability.

Contrast sensitivity tests vision in terms of the fundamental spatial
frequency component; the spatial sine wave. Varying spatial frequency
sine-wave gratings are displayed on a screen and the subject adjusts the
contrast until each grating is just detectable. A typical contrast sensi-
tivity function is shown in Fig. 1. The x-axis is the spatial frequency of
the sine-wave grating in units of cycles per degree of visual angle, while
the y-axis is contrast sensitivity or the reciprocal of the contrast just
needed to detect the grating. Contrast sensitivity, then, is a measure of
the visibility of different size objects under varying contrast conditions.

13



Figure 1 about here

Ginsburg (1977) demonstrated the power of the contrast sensitivity tech-

nique to detect gross deficiencies in visibility where standard measures
could not. For example, Figure 2 shows contrast sensitivity of a multiple
sclerosis patient, C.H., who complained of the visibility in one eye as
compared to the other. The optometrist found both eyes to be the same when
measured with Snellen acuity, 6/6 (European equivalent of 20/20) yet
contrast sensitivity showed a factor of four difference between eyes at
certain spatial frequencies. This reduction in visibility, undetected by
Snellen acuity, was quantified by contrast sensitivity.

Figure 2 about here

If such large differences in visibility go undetected by standard
measures, one may question to what extent smaller deficiencies also go
undetected. To determine this, individual differences within the popu-
lation must be quantified.

Individual Differences in Contrast Sensitivity
Figure 3 shows the results of one of the first studies testing

individual differences in contrast sensitivity. The contrast sensitivity

Figure 3 about here

functions of three pilots are shown (Ginsburg, 1978). Although all three
pilots are similar in Snellen acuity, ranging from 20/15 to 20/25, there are
significant differences in contrast sensitivity below 7 cycles/degree.
Furthermore, the pilot who had the worst Snellen acuity, 20/25, was a factor
of three more sensitive than the 20/20 subject at the peak spatial
frequency, four cycles/degree. Similar results have been found with large
numbers of subjects. Figure 4 (Ginsburg et. al., 1980) shows data
collected on 265 subjects. The thick black curve is the median while the
dashed and thinner black curves capture the 75th and 90th percentiles,
respectively. A factor of three difference tetween the 90th percentile
curves exists at the peak spatial frequency. The difference at the lower
and higher spatial frequencies are even greater. This result shows that

14



Figure 4 about here

large individual differences in contrast sensitivity exist across the
population. To what extent these individual differences in contrast
sensitivity affect visual task performance is yet another question.

Predicting Visual Performance
For any measure to be relevant to the operational community, it must

be able to predict performance. In 1981, Ginsburg and Evans showed
contrast sensitivity could be used to predict target acquisition
performance of static targets. The contrast sensitivities of seven Air
Force personnel were measured along with their detection and identifi-
cation performance for Snellen letters and aircraft silhouettes. Corre-
lations between contrast sensitivity and performance were quite high
(>.73). Standing alone, these correlations are an important result, yet
they do not typify the true predictive power of the contrast sensitivity
measure. In the correlations, all subjects were grouped together and
individual differences were de-emphasized. A striking example of indi-
vidual difference appeared between two subjects in this study as contrast
sen- tivity and Snellen acuity predicted opposite results. Subject A3 has
20/20 binocular Snellen acuity while A5 has 20/30 binocular Snellen acuity
(subjects were tested without corrective lenses). If target acquisition
performance could be determined by Snellen acuity, then A3 would have been
predicted to do better than A5. This is not the case. Comparing contrast
sensitivity functions (Fig. 5) of A3 and A5, we find that A5 is much more
sensitive in the mid-frequency region of the curve (two to twelve
cycles/degree). Accordingly, A5's performance for detection and iden-

Figure 5 about here

tification of the large and medium size letters and aircraft silhouettes
is much better than subject A3. performance on the smaller, higher
contrast letters and aircraft silhouettes, A3 has better performance.
This is expected, since their contrast sensitivity curves cross in the high
frequency region (smaller objects) and A3 5ecomes more sensitive than A5.
This demonstrates that in order to predict visual performance, a test,
such as contrast sensitivity, which measures across a wide range of object
sizes and contrasts, must be used.

The previous study was limited to static co,caitions. Amore demanding
test requires prediction of visual performance ,n a complex real-world
task. In 1981 Ginsburg, Evans, Sekuler and Har ran the first study
relating individual pilot contrast sensitivity to a;r-to-ground target
detection in a visual flight simulator.

15



The photopic (210 cd/m 2 ) and scotopic (.21 cd/m 2 ) Snellen acuities
and photopic (150 cd/m 2 ) and scotopic (.15 cd/m 2 ) contrast sensitivities
of 11 Air Force instructor pilots were tested. They also performed an
air-to-ground detection task in a simulated A-10 instrument landing
approach. The pilots were not flying the simulator but acting as passive
observers, as the visual scene was slaved from another simulator being
flown by another pilot. The task was to detect a MIG aircraft positioned
at the end of the runway. The MIG was presented at random so that the pilot
did not know in which trials the MIG would be present.

Figure 6 about here

The highest correlations were found between photopic and scotopic peak
contrast sensitivity and air-to-ground detection performance; r=.24 and
r=.83, respectively. The lowest correlations occurred between photopic
and scotopic Snellen acuity and the detection task, r=-.24 and r=-.13,
respectively. The higher correlation found with the low luminance
contrast sensitivity was expected since the luminance in the simulator
(1.9 cd/m 2) more closely matched the scotopic contrast sensitivity
luminance. Figure 6 shows both photopic and scotopic contrast sensi-
tivities of the pilots and the scatter diagrams for detection performance
and scotopic contrast sensitivity and Snellen acuity. Even though both
contrast sensitivity and Snellen acuity are matched for luminance,
contrast sensitivity predicts performance; Snellen acuity does not. This
result again demonstrates predicting visual performance requires mea-
suring vision across varying object sizes and contrasts.

Conclusions
Thisbrief paper has presented data to show that contrast sensitivity

can be used as a relevant measure of visual capability. Not only can it
detect individual differences in visual capability, but it can relate
these differences to task performance. We suggest that further contrast
sensitivity data be collected across DoD personnel in conjunction with the
conventional acuity measure. These data car, then be used to develop
standards that relate directly to task p'.rformance. In turn, these stand-
ards will help optimize the most importunt aspect of the Air Force mission:
the human operator.
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FIG. 1
Contrast sensitivity function (from Ginsburg 1977).
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FIG. 2
Contrast sensitivity function of subject with multiple sclerosis. Lower
difference curve shows factor of four difference between eyes over a log
unit range of spatial frequency (from Ginsburg 1977).
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1977).
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FIG. 5
Contrast sensitivity to sine-wave gratings, and detecting and identifying
letters and aircraft silhouettes for subjects having 20/20, 20/30 and
20/50 binocular Snellen acuity. (from Ginsburg and Evans 1981).
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AIR-TO-GROUND TARGET DETECTION STUDY
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FIG. 6
The uppermost curves show the contrast sensitivity functions of 11 Air
Force pilots taken at high and low luminance. The most and least
sensitive pilots are shown in heavy black lines. The correlation between
the contrast sensitivity (r=.83, p < .01) and Snellen acuity (r=-13) of
the pilots and their detection range for a ground target, lower plots,
shows contrast sensitivity predicts performance, visual acuity does not.
(from Ginsburg, Evans, Sekuler and Harp, in press 1981).
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PILOT SELECTION FOR TARGET DETECTION

Russell A. Benel and Denise C.R. Benel

Essex Corporation I

Abstract

The tacit assumption that the observer with "normal" vision has a relaxed st, 1 of
accommodation at optical infinity has been shown to be false in most specific "nstances.
Evidence suggests that, in the absence of patterned stimuii, observers assume a

characteristic intermediate position of visual accommodation (commonly referred to as
the dark focus). Since individuals vary in the precise position of their dark focus and the
dark focus appears predictive of certain aspects of visual performance, it is likely that
use of the measured dark focus might improve the selection and classification of pilots.
This paper reviews the available data and presents a program to determine the potential
use of the dark focus for pilot selection and classification.

A puzzling and persistent problem has been the manifestation of inappropriate visual
accommodation, i.e., the observer is focused nearer or farther than would be expected.
Night myopia has been known for at least two centuries, with the report in 1789, by Lord I
Maskelyne, the royal astronomer, that the use of a negative lens facilitated his night
observation. "Empty field myopia" (or "space myopia") has been discussed in detail by
Whiteside (1957) with particular reference to high altitude flight Also, when looking
through microscopes, observers typically exhibit unnecessary increases in accommodation
referred to as "instrument myopia" (Hennessy, 1975).

The heuristic explanation can be described by the intermediate resting state of
accommodation after Schober's (1954) Akkommodationsruhelage. This is merely a
descriptive statement that the eye has a natural tendency to focus at an intermediate
position approximately at arm's length. The alternative, traditional view (after
Helmholtz, 1867/1962) is that the resting position of accommodation is at optical infinity.
This theory was consistent with several assumed properties of the visual system. Aside
from the scientific arguments, there is a semantic impetus for the optical infinity or zero
diopter (diopters are the reciprocal of the focal distance in meters) resting position. As
Morgan (1957) ccgently noted, the absence of activity is best represented by zero.
Evidence to support an intermediate resting distance is now ample.

Anomalous Myopias
The anomalous myopias have a long, but equivocal history. For example, night

myopia has been reported many times over the past 200 years, but its cause has been in
dispute. Liebowitz and Owens (1975) provided substantive evidence for an accommoda-
tion-based explanation finding the measured dark focus (the focus of the eye in absolute
darkness) to correlate quite highly (r = .84) with the observers visual response to a
simulated twilight view of a distant building. They also demonstrated a similar
correlation between the dark focus and empty-field myopia. Empty-field (space or sky)
myopia is manifested when viewing an unstructured field (Ganzfeld) such as a clear sky.
The potential impact of this phenomenon is most clearly exemplified by Whiteside's (1957,
p. 67) description of air-to-air search above the clouds:

... the direction which it would appear was known. In spite of this help,
when the target aircraft was (ital. his) seen it was almost invariably
detected clearly and suddenly and was much nearer than would have been
expected... the impression of the difficulty in focusing was so strong as
to give rise to a sensation of disorientation such as is sometimes
experienced when one is in total darkness.
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In contrast to the previous myopias, instrument myopia occurs during observation of
targets of high contrast and rich detail. Hennessy (1975) reported that luminance,
magnification, wave length, and visual angle of the fie! i have all been varied with little
effect on the magnitude of instrument myopia. He found that the mean refractive state
while viewing a square-wave target through the microscope was 1.91 D. This
corresponded closely with the observers' responses in the dark (r= .78). Hennessy
concluded that instrument myopia and the dark focus are manifestations of the same
phenomenon, the resting state of accommodation.

The Mandelbaum Effect
Frequently, observation of distant targets occurs through an interposed surface,

e.g., a windscreen. Hence, the eye may focus either the interposed surface or the target
object. Whiteside (1957) observed that some pilots focused spots on the aircraft canopy
during air-to-air search, but Mandelbaum (1960) was apparently first to document the
circumstances under which the interposed texture was focused rather than the desired
object. He subsequently demonstrated informally that involuntary accommodation to the
screen caused acuity loss, also noting large individual differences in the critical subject-
to-screen distance. Owens (1979) and Benel (1979) found that the "Mandelbaum effect" is
greatest when the interposed screen and the observer's dark focus correspond, i.e., the eye
exhibited an inherent bias toward objects presented near the dark focus.

The Dark Focus
A proper test for a "resting" state can only be conducted when the lowest level of

ambient stimulation is present. Morgan (1957) proposes two possible conditions in which
visual stimuli are reduced to the minimum - in complete darkness and in a luminous but
completely empty visual field. The exact value that the eye assumes varies widely among
observers. Leibowitz and Owens (1975) collected accommodative responses in the dark
from 124 college students and found the mean DF to be approximately 1.7 D (59 cm). All
observers had at least 20/25 corrected near and far acuity. Only four observers had a DF
of 0.5 D or less. According to the classical view, the majority should have had responses
in darkness corresponding to optical infinity. The distribution is approximately normally
distributed with a standard deviation of 0.72 D and a range of 4 D. Leibowitz and Owens
(1978) replicated the essential findings of their earlier study with 220 college students
who had a mean measured DF of 1.5 D. Simonelli (1979) provided evidence for the
profound sampling effects that may occur in these measurements. Between college
students and US Air Force recruits he demonstrated a difference of 1.5 D in the measured
DF (approximately 1.2 D for recruits and 2.7 D for students).

Potential Selection Measures
Marano (1981) reviewed the history of visual acuity testing at the 1981 Meeting of

the Aerospace Medial Association (AS MA). A number of "standards" were covered
including the ubiquitous Snellen chart from which we have derived our measure of 20/20
vision. This measure is based on "the minimum visible and the minimum separable of an
object." A variety of alternatives have been proposed over the years since Donders fir!Z
presented Snellen's test types in 1862. Nearly all alternatives have been based on t-
minimal discriminable form at a given distance.

At this same ASMA meeting Ginsburg and Evans (1981) presented a cogent argument
for improving visual standards by considering additional visual parameters. To quote,
"Visual standards based on an ability to see small, high-contrast letters or symbols are
inadequate to evaluate visual capability for target acquisition over ranges of target size
and contrast found in operational environments." They propose to incorporate the
measure of contrast sensitivity which uses the visibility of sine-wave gratings to assess
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visual capability. This measure predicts target detection and identification performance
better than standard acuity measures. Owens (1980) compared accomodative responsive-
ness and contrast sensitivity for sinusoidal gratings noting that steady-state accommoda-
tion is a linear function of object distance. Thus, one i.,dex of stimulus effectiveness is
the slope of the accommodative response function (see Benel, 1980). Two points are
evident in Owens' data. One is that contrast resolution and accommodative responsive-
ness share common spatial response characteristics. This may be seen in the high
correlation between accommodative responsiveness and contrast sensitivity and the
tendency for accommodation to return to the DF whenever the gratings would appe. to I
fade (due to adaptation).

The DF itself is a relatively new measure in the arena of individual visual
characteristics. The DF has been shown to be highly predictive of visual functioning of
settings. For present purposes, the most interesting correlate of the dark focus is target
detection performance. In Owens' (1980) work sine-wave gratings disappeared when
observers accommodation was not accurately matched to the presentation distance. I
Whiteside (1957) reported the inability of pilots to detect objects in empty fields until
they were very near. Post, Owens, Owens and Liebowitz (1979) reported the possibility of

improved detection performance in empty fields by "correcting" the DF which is
functionally equivalent to selecting those with a more distant DF. Thus, it seems that a
distant DF would be a useful attribute for those attempting such tasks as air-to-air
search.

Stability of the Dark Focus
An important consideration before utilizing the DF in selection, prediction, etc., is

its temporal stability, both "trait" stability and "state" stability. The former is ind.cative
of a long term invariance in the measure - something characteristic of the person. The
latter is indicative of temporary fluctuations about such a trait level.

Evidence of DF shifts with mood is limited. Miller (1978) actually measured DF,
but the state shifts showed trends only - no strong relatiorships. Similarly, Westheimer
(1957) (investigating the resting position in empty field) angered subjectb by insults from
the experimenter and observed a rise in accommodation lasting several minutes. This
does not refute the DF is a reliable measure of visual functioning. In fact, similar results
are often found in the time-honored acuity measures. In terms of the potential for pilot
selection/classification a cautionary note would be -n order. 3ust as those with marginal
acuity might fail to meet acuity standards, it would be expected that a number of
individuals with a marginal DF might fail to prove acceptable on one measurement
instance, but would "pass" on a second. Whether individuals with this type of lability
should be acceptable or not is an empirical question.

As for trait stability, Miller (1978) reported .tbility over two to three weeks. His
subjects, however, were measured only two days each week, morning and afternoon,
yielding a maximum of twelve measurement times per subject. Owens and Higgins (1979)
reported individual differences in the magnitude and pattern of variability of the DF, but
the subjects oscillatee about a stable mean DF over a one-year period. \ershon and
Amerson (1980) have shown that the variability of the DF can be less than +.3 D when
time of day is controlled.

Measuring the Dark Focus
Numerous method- and instruments have been proposed for measuring the refractive

state of the eye. In clinical practice retinoscopy is one common method and has been
adapted to the measurement of the dark focus. The instrument requires considerable
training and practice to use. A number of alternative devices have been developed to
measure accommodation objectively. Some of these devices are quite complex and
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expensive (e.g., the SRI infrared optometer and eye tracker). Although the more complex
devices may provide continuous readout of accommodation, for dark focus measurement a
momentary reading is sufficient. A second drawback to continuous recording optometers
is the difficulty of calibrating an observer's response to optical infinity.

The laser optometer (Leibowitz and Hennessy, 1975) overcomes this latter
drawback. By using the Badal principle a compact, portable device may be constructed
which provides an objective measure of the true refractive state. In practice, a
bracketing procedure is used to determine the diitance of accommodation. One major
advantage of this device is the fact that the laser speckle pattern does not serve as an
accommodative cue. Therefore, unconfounded measures of the dark focus are possible.
ihe device requires modest training for users, is relatively unobtrusive, and has an
historical precedent for its use.

If the laser optometer has any drawbacks at all, they would be the use of a laser and
the possibility that some individuals, for unknown reasons, can't be measured by this
technique. Simonelli (1979) describes an alternative device that is elegant in its
simplicity. It incorporates the Scheiner principle through use of split polarizing filter
material as a vernier. Rather than report apparent speckle flow as in laser optometry,
the observer merely reports alignment or misalignment of the vernier bars. Simonelli's
device incorporated a shutter (to reduce exposure time so as not to allow accommodation
to change) and the Badal principle to allow a compact size. Also, the device is quite
accurdte with resolution approaching 0.1 D. In a comparison with the laser optometer,
Simonelli found a high correlation between the two devices (r= .93) and no reliable
difference between readings. He also determined a high test-retest reliability for his
device (r =.94). In subjective ratings of confidence of response and ease of use the
vernie optometer was favored. Although there may be a number of circumstances for
which tre laser optometer would still be the instrument of choice, for simple dark focus
measures the polarized vernier optometer holds many advantages.

A Research Program Plan
First, a clinically reliable screening instrument should be fully developed.

Simonelli's device appears most promising from the standpoint of cost and ease of use.
Several changes should be iiicorporated in the device including the ability to measure each
eye individually and a rapid method of aligning the pupil with the split polarized material.
These changes would allow a larger number of people ta be measured in given period. A
relatively large ,iormative sample should be tested. The current evidence is insufficient
to provide reasonable bounds for the actual distribution of this visual characteristic in the
population. Also, there is evidence for a change in distribution characteristics with the
mean age of the cohort being measured. Additional data should be collected on test-
retest reliability. The reliability should be no worse than that of other visual standards
(i.e., acuity tests). There may be individual differences in lability with implicat:ns for
target detection performance. Research must be conducted to elucidate the relationship
between detection performance and the DP. Thus, some estimate of detection
performance confidence limits would be established. T1.2 evidence suggests that
detection performance would be enhanced for those with a distant DF. The relationship
between the improvement due to the DF and that reportedly related to contrast
ser.oitivity is unknown. Therefore, additional work is required on the relation between the
DF and other measures of visual functioning (e.g., contrast sensitivity, acuity, and
refractive indices). Even with the availability of highly sophisticated electronic detection
and tracking equipment, the piiot with initial visual acquisition of his target will be likely
to survive in air-to-air combat. The competitive edge will go to the pilot with first sight
capability. Whether this comes through improved selection, visual training, and/or
prosthetic devices (g!asses) is immaterial. The absence of that capability is an
unacceptable rsk. A risk that would be eliminated through this research.
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EFFECTS OF TASK PERFORMANCE ON VISUAL
ACCOMMODATION AND PERCEIVED SIZE

Valerie J. Gawron
Arvin/Calspan
Buffalo, NY

Kenneth R. Paap
New Mexico State University

Las Cruces, NM

ABSTRACT

Previous research has suggested that cognitive tasks tend
to induce outward shifts in accommodation that, in turn,
result in changes in size perception. To test this hypothe-
sis, we asked 12 people to rest or to perform a running-
memory task with auditory stimuli or visual stimuli and
to make 4 size judgments under each condition. Comparisons
of mean-accommodation measures (obtained using an infrared
optometer) and pre- and post-experiment dark-focus measures
yielded no reliable differences.

INTRODUCTION

In most systems, operator performance depends on visual information; e.g.,
an airplane pilot often makes decisions based on what he or she sees beyond
the windscreen. Do tasks involving high levels of risk, uncertainty, or
difficulty induce internal states (e.g., stress, arousal, high demands on
cognitive-processing capacity) that trigger physiological changes directly
affecting visual perception?

As shown in the summary of previous research (Table 1), compelling, indirect
evidence exists to support the hypothesis that cognitive-task performance
tends to induce outward shifts in accommodation that affect the veridicality
of an operator's percepts.

RESEARCH STRATEGY AND METHODOLOGY

While the findings of these investigations generally support the hypothesis
that task performance results in an outward accommodative shift and that
accommodation and perceived size are in some way related, they are open to
alternative interpretations. To clarify the roles of other potentially influ-
encing variables, this study imposed 3 controls: (1) to ensure that outward
accomm~odative shifts could not be attributed to either the simple passage of
time or the presence of memory-task stimuli, subjects were presented with
memory-task stimuli, but were instructed to ignore them; (2) to eliminate the
possibility of outward shifts toward the resting position as a result of accom-
modative fatigue (caused by a subject carefully fixating stimuli and making
numerous oculomotor adjustments), the same memory task was presented in both
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the visual and auditory modes (similar results in both modes favor the
cognitive-load/sympathetic-activation explanation over the accommodative
fatigue explanation); and (3) to ensure that results would nit be confounded
by potentiation effects in the extraocular muscles, the visual display was
p.aced at 35 cm (an average Physiological Position of Rest (PPR)] and
viewed :.onocularly. Pre-test and post-test measures were recorded for the
percei- d straight-ahead view for each eye alone, and accommodation was
measur 1 under reduced visual conditions.

geven in and 5 women, all having normal vision without correction and varying
tn age. from 18 to 30, participated in all four conditions produced by factori-
ally c bining the two levels of task variable (i.e., performing or not per-
forming the cognitive task) and the two levels of modality (i.e., aural or
visual letter stimuli). Each condition lasted 4 minutes and the order of
condition presented was counterbalanced across subjects. Before presentation
of each condition, subjects were informed whether they would perform the cog-
nitive task and whether the letter stimuli would be visual or aural. Visual
single-letter stimuli were presented for 500 msec at 3-second intervals; aural
singli-letter stimuli of equal duration and intensity were presented from a
high-quality tape through a loudspeaker, also at 3-second interval_;. An ADAC
LSI-ll/03microprocessor controlled event timing, generated visual stimuli,
and recorded subject response. An infrared optometer (Cornsweet and Crane,
1970) was used to measure accommodation, providing continuous, objective, and
nonobtrusive estimates of left-eye accommodation.

Cognitive Task. Subjects were told that single letters would be presented
visually or aurally and were instructed to make a keyboard response based upon
the present letter and the letter one back in the sequence. They iere also
given a list of words that could be formed by inserting the vowels e, i, or o
betwee-. successive pairs of stimulus letters. Whenever the preceding and
currentv stimulus letters could be used to form a 3-letter word by Tnentally
inserting e, i, or o, the subject was instructed to press the left key; if no
wo-d could be formed, the subject was instructed to press the right key. This
is a reasonably difficult cognitive task since the subject must update and
hold the last letter presented in short-term memory, mentally insert each
vowel into the context formed by the last and current letter, and make a
lexical decision about each letter string until a word match occurs or until
the threc vowels have been exhausted.

Size Judgments and Accommodation Measures. Subjects were instructed to
make jud'-ients *In a scale from 0 to 100 in relation to a standard. If the
line werc of equal height to the standard, the judgment would be 100. If it
were hali as long, 50. Subjects were allowed to see the standard Lefore the
experiment and were asked to make 4 size judgments during each condition.
Stimulus lines were presented 1, 2, 3, and 4 minutes after tT'e start of each
condition. To measure accommodative state at stimulus onset, the 1 !e stimulus
was marked on a strip-chart recorder, concurrent accommodatik. and ,ze judg-
ments under dark-focus conditions and accommodation during d :kness Ath no
target were also recorded before and after the experiment.
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Straight-ahead Tests of Muscle Potentiation. To test for muscle potentia-
tion, monocular judgments of straight-ahead focus were measured using a hori-
zontal string of dots presented on a plasma panel, while subjects were posi-
tioned in the biteboard. Subjects were instructed to focus on the dot
perceived as being "straight ahead" and to press a key as soon as the focus
dot disappeared. Dots were then successively erased at the rate of 4 dots/
sec. Based upon ten trials per eye (performed before the 4 experimental
conditions), a critical range (1 standard deviation from the mean perceived
straight-ahead focus) was calculated for each subject. If the post-test
measure fell outside the critical range for that eye, the subject's data was
discarded. Consequently, the results of this study reflect little or no
muscle potentiation.

RESULTS

Each of 12 subjects (whose pre- and post-test estimates of the PPR for the
horizontal-vergence system were within 1 standard deviation) made 4 size
judgments in each of the 4 experimental conditions. No significant differences
were found.

Using each subject's dark-focus and pre-test accommodation to the line targets
as covariates, we performed two analyses of covariance on the mean-accommodation
responses. Neither yielded significant effects or interactions.

Pre-test accommodation was a reliable covariate of accommodation [F (1,11) =

12.98, p < 0.01], while dark focus was not; this suggests that accommodation
was not greatly affected by target position (i.e., 35 cm) relative to the
various individual dark-focus positions. Perhaps these line targets provided
good accommodation cues, even though they were presented against a dark back-
ground and viewed monocularly.

There was also no indication that tasks had any effect on dark focus. A
repeated-measures t-test showed no reliable difference between the dark-focus
estimates taken before (2.15D) and those taken after (2.42D) task performance.

To test the possibility of a relationship between accommodation and perceived
size, we obtained a Pearson product-moment correlation from the 72 accommodation
measures and size-judgment errors. The 72 values included 6 means (pre-test,
post-test, and the 4 experimental conditions) for each of the 12 subjects. The
two variables were not reliably correlated (r = 0.04, p = 0.76).

ACKNOWLEDGMENT

This research was performed under contract F46920-77-C-0117, Air Force Office
of Scientific Research (AFOSR), with Professor Stanley Roscoe as Principal
Investigator and Dr. Alfred Fregly as the Scientific Monitor for AFOSR.
Louis Corl, Donald Fahrenkrog, and John Cone programmed the computer and
prepared the equipment, while Dr. Robert Hennessy provided scientific
guidance and consultation and B. Jay Martin aided in data collection.

30



REFERENCES

Alpern, M. The eye. In H. Davson, The eye, Vol. 3, New York Academic
Press, 1969.

Cornsweet, T. N., & Crane, H. D. Servo-controlled infrared optometer.
Journal of the Optical Society of America, 1970, 60, 548-554.

Gawron, V. J. Eye accommodation, personality, and autonomic balance
(TR BEL-79-2/AFOSR-79-6). Las Cruces, NM: New Mexico State Uni-
versity, Behavioral Engineering Laboratory, November 1979.

Hull, J. C., Gill, R. T., & Roscoe, S. N. Locus of the stimulus to
visual accommodation: Where in the world or where in the eye?
(BEL-79-5/AFOSR-79-9). Las Cruces, NM: New Mexico State University,
Behavioral Engineering Laboratory, November 1979.

lavecchia, J. H., Iavecchia, H. P., & Roscoe, S. N. The moon illusion:
Apparent size and visual accommodation distance (Eng Psy-78-4/AFOSR-
78-3). Champaign, IL: University of Illinois, Department of
Psychology, April 1978.

Malmstrom, F. V. Effects of concurrent mental activity on static and

dynamic accommodation responses. Unpublished doctoral dissertation,
Oklahoma State University, Stillwater, Oklahoma, December 1978.

Malstrom, F. V., Randle, R. J., & Weber, R. J. Perceptual tunnel or
perceptual sphere? Accommodation and stress. Paper presented at
the Rocky Mountain Psychological Association Meeting, Salt Lake

City, Utah, May 1975.

Randle, R. J., Roscoe, S. N., & Petitt, J. Effects of accommodation
ard magnification on aimpoint estimation in a simulated landing
task (NASA-TP-1635). Washington, D. C.: National Aeronautics and
Space Administration, 1980.

Roscoe, S. N. Ground-referenced visual orientation with imaging displays:
Final report (TR Eng-Psy-79-4/AFOSR-79-4). Las Cruces, NM: New Mexico
State University, Behavioral Engineering Laboratory, November 1979.

Roscoe, S. N., Olzak, L., & Randle, R. Ground-referenced visual orienta-
tion with imaging displays. Monocular versus binocular accommodation
and judgments of relative size. AGARD, Athens, 1976.

Skeffington, A. The totality of vision. American Journal of Optometry,
1957, 34, 241-255.

Simonelli, N. M., & Roscoe, S. N. Apparent size and visual accommodation
under day and night conditions (Eng-Psy-79-3/AFOSR-79-3). Champaign,

IL: University of Illinois, Department of Psychology, April 1979.

31



4

Visual Cues in the Simulation of Low Level Flight

Edward J. l1inalducci El.i.zaboth C. Martin
School of Psychology Air Force Human Resources

Georgia Institute of Technology Laboratory
Atlanta, GA 30332 Williams AFB, AZ 85224

and

Thomas Longridge
Air Force Human Resources

Laboratory
Williams AFB, AZ 85224

Abstract

Visual cues used by pilots to maintain altitude in low level
flight simulation were examined. In particular, terrain tex-
ture in the form of black vs. white topped inverted cones,
the presence or absence of vertical development, and the effects
of rate of motion on terrain features were investigated using
pilots who varied in flying experience. Less experienced pilots
demonstrated increases in their mean altitude and RMS deviation
with an increase in airspeed or with an increase in airspeed
combined with a lack of vertical development in terrain fea-
tures. Experienced pilots, on the other hand, only showed
increases in mean altitude and RMS deviation with an increase
in airspeed. No differences were found between the all black
and the white topped cones.

Important visual factors are involved in flight simulation
and the training of pilots. The various tasks especially
required of U.S. Air Force pilots which involve these visual
factors include formation flying and aerial refueling, low
level flight weapons delivery, and approach and landing.
The main objective of the present investigation was to examine
the depth/distance cues employed in low altitude flight.
Dr. E. L. Martin (AFIHRL/OT, Williams AFB, AZ) in a preliminary
study of terrain features in the computer image generated
display (CIG) of the Advanced Simulator for Pilot Training
(ASPT) found that those features consisting of inverted tetra-
hedrons or cones with white tops showed some advantage over
all black cones in the maintenance of altitude in simulated
low level flight. This finding seemed -to suggest that a tex-
ture cue (in the form of contrast was being employed oy pilots
in the simulator when using -the cone terrain features. In
addition there has been some evidence that vertical develop-
ment of terrain features should also influence the depth/dis-
tance judgments in flight (Harker and Jones, 1980; Stenger,
Zimmerlin, Thomas, and Braunstein, 1981). Therefore,
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the white trianglular tops of the inverted cones were taken
from the cones and placed for all practical purposes, on the
ground (OMSL) in the CIG display of' the ASPT. Also, as dif-
ferences in texture or surface detail should vary with rate
of motion, it was decided that airspeed should be manipulated
as this should influence altitude maintenance.

Method
Subjects. Thirteen subjects participated in the first

part of the study, The subjects in the first phase of the
investigation were all B-course pilots. The B-course pilots
were relatively inexperienced pilots (average flying time of
779 hours and SD = 684) who have recently completed under-
graduate pilot training and were learning to fly the F-16.
In the second part of the study, 6 T-course pilots were em-
ployed. The T-course pilots were transitioning from other
aircraft (e.g., F-4, F-111, etc.) to the F-16, and therefore
had more flying experience (average flying time of 1864 hours
and SD = 767). All pilots had just completed at least 4 hours
of training in -the ASPT, F-16 cockpit before participating in
the study. Thus, a total of 19 subjects were employed in the
entire investigation.

Apparatus. All subjects were run in the ASPT which con-
sists of two fully instrumented cockpits with wraparound visual
systems. One cockpit is configured as the A-10 and the other
as the F-16. The visual system which employs CIG consists of
seven 36-inch CRTs which provide a visual field of + or -
150 degrees horizontally and +110 to -40 degrees vertically.
This system has been described in greater detail by Buckland,
Monroe, and Mehrer (1980).

Independent Variables. The major factors which were varied
consisted of terrain texture and air speed. Terrain texture
cues were varied by using inverted tetrahedrons or cones which
had either white tops or were all black and by employing white
triangles on the ground. The cones were 35 feet high and
had about a 10 foot base. The triangles had no height and
also had a 10 foot base. The triangles essentially consisted
of the tops or bases of the inverted cones. The cones pro-
vided vertical development, whereas this cue was removed in
the case of the triangles. Both types of cones and the tri-
angles were distributed with an average density or separation
of 1500 feet. Thus, there were three terrain features all
with the same distribution: black cones with white tops, all
black cones, and white triangles on the ground. In addition,
there were two airspeeds: 300 KIAS and 540 KIAS. The differ-
ence in airspeed provided a rate of texture motion which could
produce differences in a depth cue such as motion parallax.

Altitude was to be maintained under all conditions at
200 feet AGL. Ground elevation was OMSL. the 200 foot al-
titude was chosen so as the various terrain features would
be readily visible but still represent low level flight.

33



Experimental Design and Pc,cedures. The experimental
design used in this study was a 3 X 2 factorial design (3
terrain features X 2 airspeeds) with repeated measures on
each variable producing a 3 X 2 within-subjects design.
Each student pilot was run for a total of 15 trials (about
I hour and 10 minutes in duration). The first three trials
were practice trials and the student pilots were informed of
their altitude throughout the trial in order to provide
knowledge-of-results or feedback. However, during the last
12 trials they were only told how close they came to the pre-
scribed altitude at the end of the trial. Three of the six
conditions were chosen at random for the 3 practice trials,
and during the following 12 trials the 2 trials for each of
the 6 conditions were distributed randomly.

Each student pilot received both a verbal and a written
briefing prior to participation in the experiment. The stu-
dent pilot was informed that he was to fly a presdribed course
at an altitude of 200 feet and to maintain an airspeed of
either 300 or 540 KIAS. The course consisted of three legs
arranged at right angles. Each leg was seven miles long and
two miles wide. An aiming tower measuring 450 feet was po-
sitioned at the end of each leg. A tone was presented through
the student pilot's headset and served as a cue to initiate
a left or right turn as required. The turn was a 90 degree
heading change.

Each pilot was initialized to the desired altitude at the
beginning of each trial. In addition, whenever a pilot fell
below or exceeded his prescribed airspeed by more than 40
KIAS an automated voice said "Low, Low", etc. or "High, High",
etc. until the appropriate increases or decreases in airspeed
were made.

All pilots were questioned immediately after participating
in -the experiment to determine their preference for the dif-
ferent terrain features (in rank order), and the different
cues they used to maintain altitude.

Dependent Measures and Data Analysis. The ASPT has the
capacity to record and store a wide variety of variables asso-
ciated with low level flight simulation. However, the ones
that were analyzed in this study included the mean altitude
and RMS deviation (from 200 feet) for the total course,
as well as the mean altitude and RMS deviation for the level
flight portions of the (;our.,e an(l the tui.-n. fIn addiLion, the
number of terrain crashes for each of the six conditions were
recorded.

Results
Due to space limitations only the results in terms of mean

altitude for the entire course will be considered. The other
response measures (i.e., RMS deviation for the entire course
as well as level flight and turns and the mean altitude for
level flight and turns) provided the same outcome. MANOVAs
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were carried ouL on the daLa, ard Tukey tesLs were employed

where appropirate.
in general, for I.he 13-course pilot',, it was, found tlhat

mean altitude was most affected by the variables of airspeed
(F = 157.6789; df = 1, 24; p less than 0.00001) and texture
of terrain features (F = 15.072; df = 2. 24; p less than
0.00003). Tukey tests (p less than 0.01) showed that mean
altitude increased significantly with an increase in airspeed
and when white triangles were used in place of either type of
cone (all black or white topped). In addition, there was a
significant subjects effect (F = 3.3996; df = 12, 24; p less
than 0.0007).

The results for the T-course or more experienced pilots
indicated that the only significant effects were for airspeed
(F = 15.8053; df = 1, 10; p less than 0.00056) and subjects
(F = 3.4305; df = 5, 10; p less than 0.012) with texture being
non-significant.

The number of terrain crashes were determined for each
terrain feature-airspeed combination for both B-course and
T-courst. pilots. In general, the overwhelming number of ter-
rain crashes fo B-course pilots (1.6 out of 19) and T-course
pilots (4 out of 5) occurred for the conditions which employed
the white triangles. For both groups most crashes occurred
in the right turn (20 out of 24).

Pilot subjects were questioned immediately after partici-
pating in the experiment with regard to their preferences of
the three terrain features and the cues they used in maintaining
their altitude. In general, B-course pilots preferred white
topped cones to all black cones, whereas the T-course pilots
preferred the black to the white topped cones. For all subjects,
the white triangles were preferred the least.

Few differences were observed between the comments of
B-course and T-course pilots with regard to the kinds of cues
they used to maintain altitude. Typical comments are sum-
marized as follows: (1) the HUD was used as a visual reference
relative to the aiming Lowers or the horizon; (2) the use of
peripheral vision; (3) the necessity of having vertically
developed terrain features; (4) the relative height of the
terrain features and the aiming towers; (5) the rate of move-
ment of the terrain features; (6) the size of the white triangles;
and (7) the use of the WI on the HUD -to provide an indication
of altitude.

Discussion
In general, the result; obtained wit.ih both groups of

subjects (B-cour,e and T-course pilots) in the present study
showed that airspeed had the greatest effect on the maintenance
of altitude (including mean altitude over the entire coure, in
level flight, and in the turns, as well av, mean RMS deviation
over the entire course, in level flight, and in the turns).
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In other words, an increase in airspeed from 300 to 540 KIAS
produced a significant increase in mean altitude and RMS de-
viation. However, less experienced pilots (B-course) also
showed significantly increased altitude and RMS deviation
measures at the higher airspeed when there was a lack of ver-
tical development in the terrain features (white triangles vs.
cone . This effect was not found with the more experienced
pilots (T-course), which suggests that they are better able
to utilize other cues in their visual environment in the
absence of vertically developed terrain features. No signif-
icant effects were found when texture in the form of contrast
was manipulated (all black vs. white topped cones) for either
group. Thus, vertical development appears to be the most
important terrain feature. This finding is emphasized when the
data for terrain crashes are examined. As previously noted
most of the crashes occurred when using the white triangles
for both groups. This indicates that vertical development is
also important to the more experienced as well as the less
experienced pilots.

A significant subject effect with both Bcourse and T-course
pilots may well be due to the differences in flying experience.
Pilots in both groups tended to vary both in the number of hours
flown and in the type of aircraft flown.

It was also noted that most crashes occurred when pilots
attempted to make a right turn. This finding may be due to the
difficulty many pilots experience in making right vs. left
turns.

Finally, in that no significant differences were obtained
with two different types of cones, the one that is most edge
efficient in the CIG display would be the most appropriate.
As the all black cones are more edge efficient due to hidden
contours than are the white topped cones, the black cones should
be preferred as terrain features.
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Selection for Command: What Really Counts?
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Abstract

Three grade levels of Air Force officers were surveyed
for their ratings of which items from the Officer Career Brief
listing were important for selection to a command position.
Results indicated very strong agreement among all groups of
officers, especially on the items of Duty and Performance,
Professional Military Education, and Advanced Academic Degree.
Results are discussed as to the generalizability of this study
to the officer promotion process.

Introduction

Senior commanders faced with the requirement to select a
junior commander from a large pool of seemingly qualified offic-
ers find they are faced with a tedious and difficult task. A
common procedure in the selection process is for the senior
commander to assemble the personnel files of, say, 20 or 30
officers on his desk and begin a laborious elimination process.
The personnel file may contain scores of items on which the
applicant could be selected or eliminated, from the applicant's
academic level to his or her marital status. It is apparent in
the selection process that the commander could be overwhelmed
by an embarrassment of information from critical to trivial
items. Hence, it would be most convenient in the selection
process for a commander if he could narrow the list to relevant
items.

The officer promotion selection board procedure is, like-
wise, such a personnel selection process, and it would be useful
if the promotion selection item process could also be used by a
division or wing commander. Unfortunately, as Hendrix (1971)
and others have indicated, the criteria on which the promotion
boards select officers are not open for examination. A side
effect of this confidentiality is that both local personnel
and unit commanders are in the uncomfortable position of explain-
ing to an officer why he or she was not selected for promotion,
even though the local personnel or unit commander was not privy
to the workings of the selection board.

Therefore, the purpose of this study is threefold. First,
it is desired to develop a tool useful to, say, a division or
wing commander in the selection of a junior commander. It
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would be most convenient to pare the personnel file down to
a list- of, say half a dozen items which are critical to select-
ion. "Throw away" items could easily be eliminated by computer
listings. Second, it would be desireable to see how junior and
mid--level officers perceive the comzxand selection process com-
pared to those who actually do the selecting. Is there, for
example, a certain naivete among junior officers in their per-
ceptions of what is "necessary" for either promot~ion or command
selection? Third, the question arises as to whether the results
of this study could be extended to a set of guidelines which a
junior or mid-level officer could use if he or she aspires to a
command position or further promotion. It is to the aspiring
officer that this final question is addressed.

Method

Subjects. The subjects were a total of 30 Air Force offic-
ers, 10 each drawn from three separate sources. The first group,
Commanders, was taken from two Strategic Air Command air divisions
(2 brigadier generals, 8 colonels) who were either commanders
or deputy commanders. These officers had e'ther previously
served, or else were likely to serve, on Air Force-wide officer
promotion selection boards.

The second group of officers, the Fast Burners, were local
unit commanders and operations officers (6 lieutenant colonels,
4 majors) identified by the air division commander and execut".ive
officer as being possible excellent wing commanders sometime in
the future. These officers had ne or more of the follow-ing-
distinguishing characteristics: Previous below-the-zone select-
ion, selection for senior service school, or across-the-board
highest block officer efffectiveness ratings.

The third group of 10 officers, Control, consisted of local
unit majors, captains, and lieutenants selected randomly from
the local wing personnel roster. Four of these officers had no
aeronautical rating.

Procedure. Survey packets were sent to all officers, complete
with cover letter and instructions. The subjects were requested
to rate, on a scale of from I to 99 the 22 items from the Officer
Personnel Brief as to their perceived importance in selecting an
officer for a responsible command position. The subject was free
to, for example, rate all items equally if he wished. Ties were
acceptable. Response was either through distribution or return
mail. Responses from Groups I and !I were 100%. However, three
of the officers from Group III failed *'O complete the survey,
and another three officers were randomly selected.

Materials. The survey kit consisted of a letter of intrr-
duction and an example copy of an Officer Personnel BriefL.
At"-ached was tkhe survey answer sheet with 22 items listed, in
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alphabetical order, from Academic Level (Recent) to Total
Flying Time. The alphabetical listing of each item is shown
in the left-hand column of Table 1.

Results

Figure 1 shows, by Group, the mean score of each command
selection item. The arrangement of items on the abscissa is
arbitrarily set to follow in descending urder of rated im-
portance by the Commanders (Group I). There were striking
differences between the relative importance of the 22 items
and indications that all officers tended to have general agree-
ment as to which items were important for selection for command.

An analysis of variance of the data revealed a main effect
only for the rating of command selection items, F(21,567) =
17.12, p< .001. The apparent interaction of effect of groups
x items only approached an acceptable level of significance
(P= .076); therefore, this effect is questionable. However,
as Figure 1 indicates, there is exceptional agreement between
all officers in items 1 through 7, and for this reason the items
are shown by groups.

A post-hoc Newman-Keuls test was performed to show the
significance of each item relative to all other items. The re-
sults indicate that items 1 through 7 are more likely to differ
from all other items. In particular, the most recent duty and
performance section (which includes an abbreviated officer ef-
fectiveness rating index) carries the preponderance of weight
in the selection process.

Discussion

The consistency with which the rating of the first seven
items are perceived as a necessity for selection for command is
most striking. The only point which seems to run contrary to
the trend is the relatively low scoring of Flying Data (Recent)
by the Control group. Perhaps this is because nearly half of
the Contrul group had no aeronautical rating.

The high rating of Professional Military Education (Squadron
Officer School, Air War College, etc.) and Method Obtained is
worthy of comment. The completion of these programs takes con-
siderably less time, expense, and effort than, say, a graduate
degree, re6 .rdless of the method by which one completes the pro-
gram. For example, for an officer to complete the Air Command
and Staff Course by correspondence may, optimistically, require
three months' worth of night and weekend study. By comparison,
an external master's degre. usually requires between one to two
years to complete, not to mention books and tuition expenses.
In other words, an advanced academic degree does seem to be
important in the selection for command but does not seem to be
as important as the professional military education programs.

Next, an analysis of the items which did not seem to have
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Table 1. Newman-Keuls item analysis. Ratings of items desired
for selection for command.
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relative importance is in order. The Newman-Keuls test indi-
cates that items 8through 22 did not differ from each other
statistically, and might possibly, be regarded as unimportant or
"throw-away" items in the command selection process. Even with-
in the list of low-rated items, there is a hierarchy which
warrants comment. Marital Status is rated rather high (13th),
but largely because it is held in high regard by the older,
higher ranking Commanders. Presumably, therefore, most of Group
I have well-established marriages. Moreover, Marital Status rates
considerably higher than Source of Commission. Thus, an officer
would do his or her career better by having a marriage certifi-
cate than a diploma from a service academyl Perhaps most curious
is the observation that Combat Missions ranks dead last as a
criterion for selection for command. It would seem, therefore,
that combat experience counts for very little -- even when one
is being considered to command a combat unit.

The extent to which the results of this survey can be gen-
eralized to apply to other selection techniques, particularly
the officer promotion selection boards is, of course, both un-
known and tantalizing. Because selection boards do not publish
their criteria for promotion selection, we can only speculate.
We feel, however, that the correlations between this survey and
the boards are bound to be fairly strong for the following reasons:
First, Group I was composed of officers who were likely to be on
such a board. Second, it is generally the overall quality of
fitness to command that officers are promoted; technical expert-
ise and job knowledge are not sufficient promotion criteria.
Third, the extreme high rating of a recent officer effectiveness
rating seems to support the common agreement among officers that
a recent unfavorable 0ER is sufficient to override all other
considerations for promotion. Conversely, it would seem that
posession of high ratings on the first seven items would be
sufficient to overcome weaknesses in all other areas.

The overall question of whether this selection technique
(or even a promotion board) method is valid is, of course, not
answered. [For a comprehensive treatment of the validity of
selection systems, see Dunnette & Borman (1979).] The only true
validation of a selection technique would be observation of these
officers' performance in actual combat conditions, a situation
which will, hopefully, never occur.
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Development and Implementation of the
Officer Training School Selection Equation

Lynn M. Scott
Air Force Human Resources Laboratory, Brooks AFB TX

Abstract

The application of the Policy Specifying technique was used to develop a
selection equation for Officer Training School. The composite policy of 7 Air
Force Agency Representatives was modeled mathematically and produces a zero to
100 point rating that is the synthesis of values from 14 variables. Internal
validity tests using both simulated and actual case data revealed that the
equation is an accurate model of Air Force policy, and that the equation can
successfully identify high risk applicants.

The Air Force Officer Training School (OTS) is the component of the
precommissioning program triad tasked with short lead time production of
junior officers. As with the Air Force Academy and the Air Force Reserve
Officer Training Corps (ROTC), selection of the most qualified applicants is
paramount. The Air Force Academy uses a regression model score in conjunction

with an officer panel rating to select qualified candidates. Air Force ROTC

also uses a regression policy model in its Weighted Professional Officer 4

Course Selection System (WPSS). Unlike these two programs, however, OTS
places a large dependence on a selection panel composed of volunteer officers
to evaluate most applicants.

The number of applications to the OTS has increased considerably over the
past three years. Accompanying this growth has been Air Force Recruiting
Service's concern about its selection accuracy. A recruiting service study of
selection panel scoring revealed inconsistencies between panel members on the
same panel and between selection panels conducted at different times. The
cause of the inconsistencies was speculated to be an absence of enforceable
scoring standards and stimulus overload. Despite instructions in the scoring
procedure and scoring rehearsals, panel scoring is still plagued with leniency
and/or central tendency effects. Moreover, the conclusions of Cornelius and
Lyness (1980) concerning stimulus overload suggests that panel members may be
overloaded when they examine and weigh a lengthly list of applicant data
(i.e., aptitude test scores; grade point average; academic major;
demonstration of communications skills; civilian work record; military
performance; reported skills, hobbies, and desire to travel; and subjective
assessments of character, motivation and leadership from third parties).
Considering all this information, Air Training Command and the Manpower and
Personnel Center jointly requested the research and development of an
automated selection process/selection advisory for Officer Training School;
which is described in this paper. 4
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Method

The policy specifying technique (Ward, 1977; Ward, Pina, Fast & Roberts,
1979) was used to create the selection algorithm. Policy specifying is a
method of combining many different types of information into a single
indicator of utility or payoff. The procedure involves identification of the
policy expert (or group of policy experts) who will interact with the policy
modeling specialist; selection of the basic variables which are combined to
produce a single indicator of utility; specification of a Pairwise
hierarchical relationship among all of the variables; and, inally
specification of each pairwise function in the hierarchy. This process allows
the policy experts to combine many variables in complex non-linear and
interactive ways to produce a single indicator of utility.

Participants

Representatives at the Air Force policy interpretation and implementation
level were selected from the following organizations: USAF Recruiting Service;
Air Training Command (ATC) Officer Commissioning and Management; ATC Training
Technology Division, PTC Technical Training; ATC Education Plans and Programs
Directorate; the Officer Procurement Branch at the Manpower and Personnel
Center and the Manpower and Personnel Division at the Air Force Human
Resources Laboratory. The total specifying working group membership was 14
officers.

Variable Selection and Hierarchy Development

A "degree of importance" questionnaire containing 22 existing and
potential selection variables was constructed to evaluate the variables. The
questionnaire was completed by 47 officers representing Air Training Command
Headquarters, Headquarters Recruiting Service, the Manpower and Personnel
Center and members of an Airman Education and Commissioning Program (AECP)
selection board. The rating reliability for a single rater, r1l, was .20
and the reliability for this group of raters, rkk, was .92. The variables
with the 10 highest mean ratings were: active duty experience, indication of
reading ability; indication of writing ability; education background (tie);
participation in activities requiring leadership (tie); college GPA; Air Force
Officer Qualifying Test (AFOQT) qualitative subtest score; AFOQT verbal
subtest score; participation in activities requiring management of resources
and; indication of aptitude for military life. Apart from the questionnaire
results, each variable's practicality was considered. Consequently, candidate
variables such as indicators of writing and reading ability were not selected
and variables measuring college quality (the Patton Ratingl), recruiter
evaluation, extracurricular activities, and non-military awards were included
in the final selection of 14 variables.

IThe Patton Rating was also developed by policy specifying. The policy
incorporates four variables; freshman Scholastic Aptitude Test (SAT) average,
freshman class selection ratio, the percentage of faculty members with
Doctorate or professional degrees, and the percentage of graduate students at
the institution. Description of the research and development supporting the
Patton Ratinq is beyond the scope of this paper.
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The variable hierarchy that was developed by the policy specifying working
group may be interpreted as a framework for the pairwise organization of the
14 variables into three domains; an objective cognitive measures profile, a
military performance profile, and a civilian performance profile. The
selection hierarchy is shown in Figure 1.

Payoff Metric

The payoff metric was a 100 point behavioral expectation scale (Smith &
Kendall, 1963). Every five point increment was anchored with an expected
behavior in either OTS or an active duty officer. Anchors were developed
using the procedure detailed in Campbell, Dunnette, Arvey and Hellervik (1973).

Procedure

The working group articulated and discussed selection policy in weekly
three hour sessions. A consensus of "payoff" to the Air Force of value
combinations for the 14 paired variables was the goal of each meeting.
Throughout the modeling process, the group received feedback on their policy's
effects. Feedback included distributions and equivalency tables of payoff
award; examining the results of the policy algorithm's processing of simulated
records and; examining the independent effects of each selection variable on
the final selection score.

When the complete policy had been modeled it was internally validated
through two mock selection board proceedings. In the first mock board
(hereafter mock board I), 50 applicants' records were randomly selected from a
pool of records scored earlier in the week by an actual OTS selection panel.
The second mock board (hereafter mock board II) validation used 50 randomly
selected applicant folders from the Recruiting Service declination and
rejection files. This board was convened to establish an alternate form
reliability for the policy and the judges response patterns. Although the
records were selected from declination and rejection files, they still
represented potentially successful and unsuccessful applicant records. The
working group members served as judges in both mock boards. Evaluation of the
algorithm's efficacy consisted of examining the convergent validity of (1)
correlations between the algorithm's applicant ranking and the mock board's
applicant ranking based upon an average rating; (2) the correlations between
the algorithm's applicant ranking and the actual OTS panel's ranking; (3) the
correlation of the mock board's applicant rankings with the OTS panel's
rankings and; (4) calculation of the mock board's interrater reliability. The
effectiveness of the behavioral expectation scale was assessed by comparing
mock board means with algorithm means. This kind of comparison was necessary
because the entire selection policy was specified through the same behavioral
expectation metric used by the mock board members. Additional comparisons
were made between military and civilian groups in each mock board. These
included evaluation mean board score differences, mean algorithm score
differences, and comparing subgroups' Pearson correlations between mock board
and algorithm scores.

Results

The hoard members employed the behavioral expectation scale effectively.
The mean rating for mock board I was 59.04 and the standard deviation was
14.03. Comparing this mean with the algorithm mean (M = 61.898, o = 21.10)
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Figure 1. The OTS Selection Hierarchy
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for the same records did not yield a significant difference (t(49) = .22,
n.s.). The same check was made for mock board II data. This board's mean
rating was 55.43 and its standard deviation was 13.01. The t test comparing
the algorithm's statistics (M = 61.866, a = 18.04) was also-not significant
(t(49) = .57, n.s.). A Pearson correlation was computed between the mock
board mean scores and the algorithm scores for both boards. The mock board I
correlation was .46 (p < .01) and for mock board II, .37 (p.:s .01). The
intraclass correlation rll (Winer, 1971) for mock boards I ano II was .68
and .65 respectively.

Rank order correlations were computed between the three scoring systems:
the actual OTS panel rankings; the average mock board rankings; and the
algorithm rankings. The correlation coefficient for mock board rankings and
OTS panel rankings was .55 and .52 for the mock board rankings and algorithm
ranking comparisons. The rank order correlation between the OTS panel and the
algorithm was .37. Mock board and algorithm scores were found to produce
fewer rank ties than the OTS panel scores.

An inspection of scatter pilots for military and civilian subgroups
revealed a tighter pattern of dispersion for civilian subgroups in both mock
boards. Subgroup mean board score differences within each mock board were not
significant, (1MBI(48) = .05, n.s.; j4BII(4 7 ) = .35, n.s.); nor were the
differences between mean algorithm subgroup scores (BI(48) = .5, n.s.;

'1BII(47) = .32, n.s.). For each mock board, a Pearson r was also computed
between board scores and algorithm scores within each subgroup. Mock board I
coefficients were .54 and .57 for the military and civilian subgroups
respectively. Correlations in mock board II were .38 for the military
subgroup and .37 for the civilian subgroup. All coefficients were significant
at the p. .01 significance level.

Discussion

An important concern throughout this project was whether the mathematical
model being created really represented the working group's policy.
Furthermore, there existed a possibility that the policy expressed at the
development table was totally different from the policy employed at the mock
board table. The findings of this study should alleviate those concerns. The
algorithm accurately models Air Force selection policy, identifies low
potential applicants and produces a superior rank ordering of applicants. The
behavioral expectation scale, the translator of policy, produced the kinds of
reliabilities reported in much of the current literature (Jacobs, Kafry &Zendick, 1980).

The differences between characteristics of military and civilian scores
are probably a result of fewer selection variable measures for the civilians
than for the military. It would probably be difficult to correct this
discrepancy since gaining access to civilian work records is not feasible.
Therefore, greater scrutiny has to be placed in the recruiting officer's
evaluation of the applicant and a listing of awards, achicvements and

extracurricular activities. The planned implementation of the behavioral
expectation scale as a recruiting officer's rating tool and using the
restricted awards, achievements and extracurricular activities lists should
increase the civilian score dispersions.
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In all, the project was judged a success. The selection system's
implementation plan has begun at Air Force Recruiting Service Headquarters and
AFHRL has begun a study to assess its external validity. The system appears
to offer great promise in selecting future Air Force officers.
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NONTRADITIONAL ADMISSIONS FACTORS:
THE SPECIAL 100 PROJECT

Harald E. Jensen and William J. Strickland
Directorate of Institutional Research

USAF Academy, Colorado 80840

Abstract

Approximately 2,000 USAF Academy candidates were rated using the Candidate Evalu-
ation Form. The items on the form were hypothesized to be associated with reten-
tion at the Academy and dealt with a variety of characteristics, such as indication
of early/long-term interest in attending USAFA, military family background, college
activities, etc. After the Class of 1984 had been filled through the normal
admissions process, an additional 100 offers of appointment were made to the top
scorers on the Candidate Evaluation Form. For the entire sample, regression
analyses showed a fairly low correlation between the items on the form and reten-
tion, but the correlations rose considerably when the sample was segmented into
ranges of academic ability. Other analyses are discussed and future research is
addressed. A

4
4

4
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NONTRADITIONAL ADMISSIONS FACTORS:

THE SPECIAL 100 PROJECT

BACKGROUND

Historically, cadet attrition at the Air Force Academy has been similar to that
of Annapolis and West Point. Typically, attrition at Annapolis was a little
lower and that of West Point a little higher than that of the Air Force Academy.
Then, about 1979, retention at Annapolis improved. From 35.4% for the Class of
1978, the attrition rate fell to 29.8% for the Class of 1979, then to 26.4% for
the Class of 1980. Attention had always been given to the Air Force Academy's
attrition rate, but this comparison increased the focus, particularly in light
of attrition for the current classes at each academy:

1982 1983 1984 1985

USAFA 41.3% 33% 22.1% 11.3%
USMA 35.4% 33.6% 22.8% 13.7%
USNA 22.2% 20.3% 10.5% 6.7%

In November 1979, Lt General K. L. Tallman. USAFA Superintendent, initiated a
project with the objective of selecting a group of candidates for the Class of
1984 who would be particularly motivated to attend and graduate from the Air
Force Academy. To identify this group of candidates, an experimental Candidate
Evaluation Form was developed which tapped information not explicitly used in
the admissions process, but hypothesized to be associated with retention at the
Air Force Academy.

OBJECTIVES

The primary objective of the research was to examine candidate information which
had not been explicitly used in the admissions process to see if we could increase
our ability to predict retention at the Air Force Academy. If some of this infor-
mation proved useful, the next step would be to incorporate it into the normal
admissions process.

OVERVIEW

Approximately 2,000 candidate folders were rated using the Candidate Evaluation
Form.* The items on the form dealt with a variety of characteristics, such as
whether the student attended more than one high school, if the student was a
"late bloomer," indication of early/long-term interest in attending USAFA, military
family background, etc. Points were assigned to each item on the form and the
candidate was given those points if he or she possessed that particular character-
istic. The points for each candidate were then totaled and the candidates were
rank ordered. Once the Class of 1984 had been filled, the top 100 scorers on the
Candidate Evaluation Form were offered appointments. Of these 100, 87 accepted

* A copy of the Candidate Evaluation Form and a description of the items can be

obtained by contacting: Harald E. Jensen, USAFA/RRE, USAF Academy CO 80840.
Autovon 259-3225.
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the appointment and reported for Basic Cadet Training. This group then became
known as the "Special 100." Regression analyses were then performed to determine
how well the Candidate Evaluation Form can predict retention, cumulative grade
point average (GPA), and Military Performance Average (MPA).

ANALYSIS

As of 1 January 1982, the attrition rate for the Special 100 was 21.8%, slightly
lower than the 22.7% rate for the rest of the Class of 1984. Table 1 shows the
regression analysis which was performed between the items on the Candidate Evalua-
tion Form, the Academic Composite, the Liaison Officer's Recommendation, and
cumulative Fourth Class CPA. The multiple correlation of .601 is quite high,
but the Academic Composite is responsible for most of that. Very little predic-
tive validity was added when the items on the Candidate Evaluation Form were
introduced.

Looking at the prediction of retention (.188) in Table 2, we get just about the
same general picture. Earlier studies have shown that the Academic Composite
and the Liaison Officer's overall recommendation are the two best predictors of
retention. With this sample, this holds true, with the addition of the evaluation
form's items not increasing our predictive validity by very much. Regressing the
Candidate Evaluation Form against retention and excluding Academic Composite and
the Liaison Officer's Recommendation from the equation, the multiple correlation
was .15.

In Table 3, prediction of Fourth Class cumulative MPA using the Candidate Evalua-
tion Form, Academic Composite, and Liaison Officer's Recommendation, reveals
results similar to predicting GPA. Inclusion of all predictors yielded a multiple
correlation of .304, and, once again, the greatest proportion of predictive ability
comes from the Academic Composite. Excluding both Academic Composite and Liaison
Officer's Recommendation showed the multiple correlation dropping to .190.

In Table 4, the total sample was broken down into approximate thirds based upon
Academic Composite score: (1) 2960 and below, (2) Greater than 2960 and below
3252, and (3) Greater than 3252. This was done to determine whether predictive
validity was approximately the same for several levels of academic ability.
Rather interestingly, the multiple correlation for the sample with 2960 and below
was .284, and then took a substantial jump to .386 and .382 for the next two-thirds
of the distribution of Academic Composite scores. There was very little commonal-
ity of items appearing in these three regression equations and, surprisingly, all
but one of the first six variables entering the equation for the sample with an
Academic Composite greater than 3252 were negatively correlated with retention.
This presents problems in a selection sense in that, contrary to the initial
hypothesis that possession of the characteristics on the form would lead to greater
retention, with this group, possession of the characteristics indicated greater
attrition. The same jump in the magnitude of the correlation was evident when the
Candidate Evaluation Form was regressed against Cumulative Fourth Class MPA. The
multiple correlations for the lower, middle, and upper thirds of the distribution
of Academic Composite scores were .287, .386, and .395.

When we cut the distribution of Academic Composite scores at 3252 and looked at
those below this level, the multiple correlation was .237 for predicting retention.

4
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We evaluated the a priori scoring system which placed a specific value for each
item, which, in turn, was used to compute five separate scores: Academic Adjust-
ment, Motivation Adjustment, Military Family, Unusual Leadership, and Total Score.
Table 5 presents the results obtained when we regressed these scores against
retention. The multiple correlation was a very low .046 and when Academic Composite
score and the Liaison Officer Recommendation were added, only .116 was achieved.
From this, it can be seen that the original scoring scheme somewhat lacks the
precision of optimal weighting.

SUMMARY AND CONCLUSIONS

Preliminary results from the analyses performed using the Candidate Evaluation
Form indicate that with one year of attrition data, the information on the form
does not increase our ability to predict retention very much beyond that achieved
by the Academic Composite score and the Liaison Officer's Recommendation. When
we look at cadets falling within separate segments of the distribution of Academic
Composite scores (i.e. below 2960, between 2960 and 3252, and above 3252), we
get a different picture. The ability to predict retention rises considerably
within each segment, increasing from .188 for the entire sample, .284 for those
equal to or below 2960, .386 for those greater than 2960 and below 3252, and .382
for those above 3252.

Looking at other criteria, such as Cumulative Fourth Class MPA and GPA, the
Candidate Evaluation Form again does not add much predictive validity beyond the
current use of the Academic Composite and the Liaison Officer's Recommendation.

The current method of assigning points to each of the items on the Candidate
Evaluation Form was not supported by the data. It appears that the weights should
be changed and perhaps simple unit weighting throughout would be more appropriate.

In view of the initial results, no recommendations can be made to change the
information currently used in the admissions process. However, a final conclusion
at this time would be premature; a more definitive picture of the Candidate
Evaluation Form's utility will come in August 1982 when the Class of 1984 reaches
its active service commitment point and attrition begins to stabilize.

FUTURE RESEARCH

We will continue to track the attrition and performance of the Class of 1984.
Additionally, the Candidate Evaluation Form was revised for the Class of 1985 and
a clearer set of guidelines was formed for defining each of the items on the form.
Lack of standardization in completing the Candidate Evaluation Form was a major
problem with the Class of 1984 and these guidelines should help considerably.
Nearly 3,000 candidate folders for the Class of 1985 were evaluated and this data
will be statistically analyzed at the end of the Fourth Class year.

Another area in which the Candidate Evaluation Form will be examined is the iden-
tification of those candidates who are likely to decline an Air Force Academy
appointment. It may be that some of the information on the Candidate Evaluation
Form, together with academic information and the Liaison Officer's Recommendation,
may help admissions personnel identify those most likely to accept or decline an
appointment and, thus, more precisely estimate the number of offers needed to fill
a particular class.
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TABLE 1

PREDICTION OF CUMULATIVE
4th CLASS GRADE POINT AVERAGE

(N =688)

ZERO-ORDER MULTIPLE

VARIABLE CORRELATION CORRELATION

ACADEMIC COMPOSITE .571 .571

UNUSUAL NONATHLETIC LEADERSHIP -.090 578

ACTIVE DUTY OFFICER PARENT .101 .582

RETIRED OFFICER PARENT .058 .585

ACTIVE DUTY ENLISTED PARENT -.036 .588

STRONG INTEREST AND PERFORMANCE .166 .590
IN MATH AND SCIENCE

FINAL MULTIPLE CORRELATION .601
(27 VARIABLES)

A

4

TABLE 2

PREDICTION OF RETENTION
(N =922)

ZERO-ORDER MULTIPLE
VARIABLE CORRELATION CORKELATION

ACADEMIC COMPOSITE .07 .073

LO'S OVERALL RECOMENDATION** .07 .096

RETIRED OFFICER PARENT* .05 .109

RENOMINEE* -.06 .119

STRONG COLLEGE RECORD WITH LOW PAR* .04 .134

ACTIVE DUTY OFFICER PARENT* .04 .142

FINAL MULTIPLE CORRELATION .188
(27 VARIABLES)

1/Tables show the first 5 or 6 variables which entered the stepwise regression

equation. Beyond these variables, additional entries accounted for very
little variance and are not shown.

4

4
* Coding for these variables was "" if the characteristic was present; "0"

otherwise. 4

4*LO's recommendation ranges from 'T' (Not Recommended) to "5" (Highly Recommended). m
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TABLE 3

PREDICTION OF CUMULATIVE
4th CLASS MILITARY PERFORMANCE AVERAGE

(N = 763)

ZERO-ORDER MULTIPLE

VARIABLE CORRELATION CORRELATION

ACADEMIC COMPOSITE .205 .205

LO RECOMMENDATION .157 .246

EARLY/LONG-TERM INTEREST . 115 .265

UNUSUALLY STRONG ATHLETIC LEADERSHIP .025 .272

UNUSUAL NONATHLETIC LEADERSHIP .072 .277

ACTIVE DUTY OICER PARENT .044 .280

FINAL MULT IPLE CORRELATION .304
(27 VARIABLES)
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TABLE 4

PREDICTION OF RETENTION BY ACADEMIC COMPOSITE GROUPING

ACADEMIC COMPOSITE EQUAL TO OR
LESS THAN 2960 (N = 270)

ZERO-ORDER MULTIPLE
VARIABLE CORRELATION CORRELATION

STRONG COLLEGE RECORD .11 .110

UNUSUAL INPUT FROM CANDIDATE -.05 .149

RETIRED OFFICER PARENT .11 .190

LO EVALUATION .08 .206

PREP SCHOOL ATTENDANCE .05 .218

ACTIVE DUTY OFFICER PARENT .07 .229

FINAL MULTIPLE CORRELATION .284
(27 VAPIABLES)

ACADEMlC COMPOSITE GREATER
THAN 2960 AND LESS THAN 3252 (N = 269)

ZERO-ORDER MULTIPLE
VARIABLE CORRELATION CORRELATION

LO EVALUATION .13 .130

STRONG INTEREST AND PERFORMANCE -.13 .184
IN MATH AND SCIENCE

EARLY/LONG-TERM INTEREST .12 .222

CIVIL AIR PATROL .12 .258

PREP SCHOOL ATTENDANCE .07 .284

UNUSUAL ACHIEVEMENT IN NON-SCHOOL .08 .304
ACTIVITIES SUCH AS WORK

RENOMINEE -.09 .318

FINAL MULTIPLE CORRELATION .386
(27 VARIABLES)
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TABLE 4 (Continued)

ACADEMIC COMPOSITE GREATER

THAN 3252 (N = 285)

ZERO-ORDER MULTIPLE

VARIABLE CORRELATION CORRELATION

UNUSUAL ACHIEVEMENT IN NONSCHOOL -.18 .180

ACTIVITIES SUCH AS WORK

UNUSUAL NONATHLETIC LEADERSHIP -.15 .227

AFJROTC/AFROTC -.13 .265

COLLEGE ACTIVITIES -.16 .291

UNUSUAL LETTERS OF RECOMMENDATION -.12 .313

VISITS TO AFA .07 .327

FINAL MULTIPLE CORRELATION .382

(27 VARIABLES)

ACADEMIC COMPOSITE LESS
THAN 3252 (N = 538)

ZERO-ORDER MULTIPLE

VARIABLE CORRELATION CORRELATION

LO EVALUATION .10 .104

RETIRED OFFICER PARENT .08 .127

UNUSUAL NONATHLETIC LEADERSHIP .07 .144

STRONG INTEREST AND PERFORMANCE -.06 .160

IN MATH AND SCIENCE

STRONG COLLEGE RECORD .08 .174

FINAL MULTIPLE CORRELATION .237

(26 VARIABLES)
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TABLE 5

PREDICTION OF RETENTION USING PART AND TOTAL SCORES

FROM THE CANDIDATE EVALUATION FORM (N = 922)

ZERO-ORDER
CORRELATION

ACADEMIC ADJUSTMENT -. 006

MOTIVATION ADJUSTMENT -. 014

MILITARY FAMILY .041

UNUSUAL LEADERSHIP -. 009

TOTAL SCORE .008

FINAL MULTIPLE CORRELATION .046
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Norman J. Kerr, Harry L. Bowman

Characteristics of U.S. Navy Recruits on Reading Comprehension
and Selected Educationally Related Variables

Abstract

The purpose of the study was to investigate reading comprehension and
related variables pertaining to the Navy's recruits during FY 81. Monthly
reports provided data on high school completion, aptitude, and reading
comprehension of 84,359 recruits. The data revealed that 80 percent of
the recruits are high school graduates while the typical recruit reads
near the eleventh grade level. Reading deficiencies were observed among
3.80 percent of the high school graduates and 2.50 percent of the non-
graduates. A comparison of recruits who scored above and below the sixth
grade on reading comprehension revealed distinctive differences in aptitude
with the former scoring higher. Identifiable variability was also observed
when the characteristics of recruits were analyzed by month across the
twelve-month period.
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CHARACTERISTICS OF U.S. NAVY RECRUITS ON READING COMPREHENSION
AND SELECTED EDUCATIONALLY RELATED VARIABLES

Basic skills training in the U.S. Navy has become increasingly important
during recent years as the characteristics of the recruit population have
changed and the job demr.nds faced by enlisted personnel have expanded. Programs
have been developed for academically deficient recruits as well as personnel who
are assigned to specialized skills training. Reading skill development is a
component of all of these programs.

The Academic Remedial Training (ART) Program is designed to assist new
recruits in acquiring the skills required to complete basic training success-
fully. The initial component of ART focused on reading skills needed in recruit
training. Additional curricula developed for verbal skills and mathematical
skills are presently undergoing field tests at the Recruit Training Center in
Orlando, Florida.

Although the ART Program became operational at the Navy's three recruit
training centers in 1967, standardization of the curriculum and testing proce-
dures used in the program did not occur until 1978. A significant provision
of standardization was the requirement that a commercial reading achievement
test would be administered to all recruits upon entry into the Navy. The
standardized program also required the use of a Computer-Managed Instruction
(CMI) system that serves several training programs to perform test scoring
functions and to maintain records on tes. performance by recruits.

The purpose of this study was to investigate reading comprehension and
related variables pertaining to the Navy's recruits during the twelve-month
period from October, 1980, through September, 1981. The primary focus of the
study was on the classification of recruits based on their performance above
or below the 6.0 reading grade level (RGL) in comprehension, the criterion
used in screening recruits for ART. Other variables of interest were month
of entry into the Navy, years of education, high school graduation status,
and aptitude test score.

The significance of the study is two-fold. First, the data and analyses
provide information on the variability of the recruit population's composition
over a period of time. This information is needed by ART management personnel
for efficient allocation of resources (e.g. staff, facilities, and instructional
aids) in response to observable trends and/or cycles. Second, the study
demonstrates potential uses of CMI system data for management functions.

Procedures

The data utilized in the study were obtained from the monthly CMI reports
on population characteristics and test performance of 84,359 recruits who
entered the Navy during Fiscal Year 81. Data presented in the reports include
high school graduation status as well as scores from the Gates-MacGinitie
Reading Comprehension Test, Level D, and the Armed Services Vocational Aptitude
Battery (A3VAB). (Two series of the ASVAB - 5-7 and 8-10 - were used with the 4

recruits who were included in the reports.)
In the reports, high school graduation status is used to compile two-

factor frequency distributions of recruits who score above and below 6.0 RGL.
Means are reported separately for years of education completed by the two RGL
groups and by the two ASVAB series. Frequency distributions and means are
presented for the RGL scores obtained from administration of the Gates to all
recruits. The reports also contain menas for the subtests and the Armed Forces
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Qualification Test (ANQT) scores derived from the ASVAB. The AFT score is a
percentile score that is based on the word knowledge, numerical operations, and
space perception subtests in ASVAB Series 5-7 and the word knowledge, paragraph
comprehension, arithmetic reasoning, and numerIcal operations subtests in ASVAB
Series 8-10.

The frequency distributions and means contained in the monthly reports were
compiled for analyses. Medians were computed for the MGL scores associated with
each month of the one-year period. Percentages and proportions were calculated
for selected data sets. The Chi-square technique was utilized to compare various
frequency distributions involving RGL scores and high school graduation status by
month of entry into the iNavy. Confidence interval limits were computed to com-
pare proportions of high school graduates and non-high school graduates who
scored below 6.0 RGL. The .05 level of significance was used with all infer-
ential analyses.

Results'

The menns on years of education were compiled for recruits classified by
ASVAB series used in testing and by month of entry into the Navy. Among re-
cruits tested with the ASVAB Series 5-7, the means varied from 11.7 years
during the first three months to 11.9 years during the last three months of
the twelve-month period. Among recruits with whom the ASVAB Series 8-10 was
used, the means ranged from 11.5 years to 11.8 years. The data revealed a high
degree of consistency in means for years of education across the one-year period
and between the two ASVAB series.

The means on the AFQT percentile scores were obtained for recruits classi-
fied by 6.0 RGL criterion, ASVAB series, and month of entry into the Navy.
Among the recruits who had RGL scores below 6.0, the means for the AFQT ranged
from a low of 31.7 (August, 1981) to a high of 36.8 (October, 1980) on ASVAB
Series 5-7 and a low of 31.8 (July, 1981) to a high of 40.6 (November, 1980)
on ASVAB Series 8-10. The AFQT means for recruits who had RGL scores above
6.0 varied from a low of 56.1 (June, 1981) to a high of 60.9 (January, 1981)
on ASVAB Series 5-7 and a low of 55.5 (July, 1981) to a high of 60.4 (October,
1980 and January, 1981) on ASVAB Series 8-10. The differences in the means for
the high and low iIGL groups were generally 20-25 percentile points when compared
by month or ASIVAB series. These differences suggest that the two RGL groups are
relatively distinct with respect to AFQT scores.

The medians and means on RGI, for recruits by month of entry into the Navy
were determined. !he medians showed a slightly increasing trend from a low of
10.7 RGL for the first month to 11.3 RGL for the eleventh month of the one-year
period. The means were relatively stable with a range from 9.7 RGL for the
first month to 10.1 RGL for the eighth month. The relative magnitudeb nf the
medians and the means indicated that the score distributions were negatively
skewed. This phenomenon is an artifact of the population composition and the
i-L range for the test norms (2.4 i]GI, to 12.5 RGL).

The frequency and percentage distributions of recruits by high school
graduation status and month of entry into the Vavy were obtained. The data
for the total group indicated that approximately 78 percent of the recruits
were high school graduates. The percentages of recruits who were graduates
varied considerably across the twelve-month period with -the rar . being from
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71.57 percent in May, 1981, to 81.66 percent in October, 1980. After an initial
decrease in percentages occurred from October to November, 1980, the percentages
were relatively stable through April, 1981, except for January, 1981 which had
an elevated percentage. Following a decrease in r1ay, 1981, the percentages
increased for the remaining four months. The Chi-square comparison of the
distributions on high school graduation status by month revealed that the
distributions differed very significantly (Chi-square = 433.131, p < .005).

The frequency and percentage distributions were prepared for high school
graduate recruits by 6.0 RGL criterion and month of entry into the Navy. 14ith-
in the composite group, 3.8 percent of the high school graduates scored below
6.0 RGL on comprehension. The percentages of high school graduate Lacruits
who scored below 6.0 RGL ranged from 2.92 percent in January, 1981, to 5.35
percent in April, 1981. A general downward trend in percentages can be observed
during the first four months of the period with a reversal occurring over the
next three months followed by a pattern of lower percentages. The Chi-square
analysis of distributions of high school graduate recruits classified by 6.0
RGL criterion and month of entry indicated that statistically significant
differences existed (Chi-square = 71.110, p -. 005).

The frequency and percentage distributions of non-high school graduate
recruits were compiled by 6.0 RGL criterion and month of entry into the Navy.
The data for the composite group showed that 2.50 percent of the recruits who
were not high school graduates obtained scores below 6.0 IGL on comprehension.
Across the twelve-month period, the percentages of non-high school graduate
recruits who scored below 6.0 RGL varied from a low of 1.51 percent in February,
1981, to a high of 3.79 in June, 1981. A slightly declining trend in percentages
occurred during the five months beginning in October, 1980, followed by a
general pattern of increase. The results of the Chi-square comparison of
distributions of non-high school graduate recruits classified by 6.0 RGL
criterion and month of entry showed significant differences (Chi-square =

35,733, p <.005).
The frequency and percentage distributions were tabulated for recruits

who scored below 6.0 RGL classified by high school graduation status and month
of entry into the Navy. The data for the twelve-month period indicated that
84.65 percent of the recruits who scored below 6.0 RGL were high school graduates.
The monthly data showed that the percentages of high school graduates among the
recruits scoring below 6.0 RGL had a range from 76.04 percent in June, 1981,
to 89.32 percent in October, 1980. A trend of relatively stable percentages
occurred during the first seven months of the period followed by decreases the
next two months and relative stability at the earlier level during the last
three months. The Chi-square comparison of the distributions of recruits
scoring below 6.0 IML classified by high school graduation status and month
of entry revealed significant differences (Chi-square = 32.756, p < .005).

Comparative analyses were performed on the proportions of recruits who
scored below 6.0 IGL classified by high school graduation status axd month of
entry into the Navy. The data on the proportions of recruits scoring below
6.0 RGL are discussed above for high school graduates and non-high school
graduates separately. The relative proportions of the two groups showed that
a higher proportion of the high school graduates than non-high school graduates
scored below the 6.0 RGL criterion during 11 of the 12 months (except for June,
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1981) as well as for the twelve-month period. The proportions of the two groups
who had IGL scores below 6.0 were compared by computing confidence limits for
the differences in proportions using the .95 level of confidence. The results
indicated that the overall proportions differed significantly since the confi-
dence limits did not include the 0 within the range. The proportions also
differed significantly for six of the twelve months. In all cases where signi-
ficant differences were found, the proportions of high school graduates who
scored below 6.0 RGL were greater than the corresponding proportions for non-
high school graduates.

Conclusions

The data presented in this study provide selected descriptive information
about the Navy's recruit population for a twelve-month period of time. The
results obtained by compiling and analyzing the data constitute the basis for
the conclusions related to the recruit population.

The educational background of the recruits indicates that four-fifths are
high school graduates. Since the data on years of education represent the years
completed, the monthly means place the group as a whole in the middle to higher
twelfth grade range. Higher percentages of the recruits who enter the U'avy in
the summer and early fall months are high school graduates than in other months
of the year. This increase might be expected in the months following the
traditional high school graduation period of the year.

The aptitude data on recruits as reflected by the AFQT scores do not show
any clearly discernible seasonal or cyclic pattern. The means indicate, however,
that recruits who perform above 6.0 2GL are likely to score considerably higher
than recruits who obtain scores below 6.0 RGL. The monthly means are slightly
more variable for the lower reading group than for the higher reading group.

The performance of recruits on reading comprehension shows a gradual
improvement over the twelve-month period of this study. This trend is evident
from the monthly medians, means, and percentage distributions of the .CL scores.
Based on measures of central tendency, the monthly medians reveal an increase
from the tenth grade to the eleventh grade while the means are approximately
one grade lower.

Among the recruits who score below 6.0 RGL, six-sevenths (85 percent) are
high school graduates as compared to four-fifths (78 percent) of the entire recruit
population being high school graduates. The data reveal that 1.30 percent more of
the high school graduates than non-high school graduates score below 6.0 RGL.
This difference is significant for the two composite groups and relatively
consistent across the twelve-month period. The percentages of each group tend
to decline through the first half of the year and show some increase subsequently.

The conclusions suggest that variability in the recruit population can be
expected during a twelve-month cycle. Factors that may reveal differences in
distributions across the twelve-month period are RGL scorcs, high school gradu-
ation status, high school graduates and non-high school graduates who score
above and below the 6.0 RGL criterion, and high school graduation status of
recruits who score below 6.0 [{GL. This information can be useful to A,'
program management personnel in planning the allocation of resources to serve
the students assigned to the program in the most efficient manner possible.
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The data utilized in the study are available to management personnel in the
monthly CMI reports on Navy recruits. By constant monitoring of the data
presented in these reports, ART management personnel can anticipate more
accurately the fluctuations that will occur in the flow of students to the
ART Program.

Footnote

iTables presenting the data and analyses discussed are available from
the authors.
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VALIDATION OF THE COMPUTER
PROGRAMMER APTITUDE BATTERY

J.P. McMenemy Canadian Forces Personnel
Applied Research Unit

The Canadian Forces adopted the Computer Programmer Aptitude Battery
(CPAB) (Palormo, 1967, 1974) as an aid in the selection of Computer Prograrmer
Trainees in 1973. The selection model was developed by the Canadian Forces
Personnel Applied Research Unit (CFPARU) and was based on research carried out
by Martin (1971, 1973). Since 1973, the ADP environment in the Canadian
Forces has changed significantly. The trainee population has expanded to
include NQ0s as well as officers and a second programmer training course has
been developed. This paper reports a study cf the predictive validity of the
CPAB against the newest Canadian Forces ADP training programme, the Maritime
Tactical Programmers Course (MAREAC) at the Canadian Forces Fleet School, in
Halifax, Nova Scotia. This represents part of a general reassessment of

programmer selection.
The course lasts 45 training days and is broken aown into three main

areas: coding (80%), programme design (10%), and problem solving (10%).
Students learn two command packages, CMS and ULTRA-16. The MARTAC course
concentrates upon computer system design and application so that graduates can
use ADP equipment and programmes to solve tactical problems, mainly in
anti-submarine warfare.

METHOD
Subjects

The subjects were officer and NCO trainees on the Maritime Tactical
Programmer Course between 1978 and 1981. All were from Naval or Air Force
operational or technical backgrounds. Criterion data were available on 114
trainees but test scores were avialable on only 83. The bulk of the 31
missing test scores are unavailable either because test scores were not
forwarded to CFPARU, or, which occurred more often, the test was not

administered. About one-third of the trainees are commissioned officers of
the rank of Major and below, and the rest are NQOs, from the rank of Master
Corporal or above. Master Corporal is the first level of supervisor among the
other ranks.

It was not possible to identify officers and other ranks for this
analysis. About half the officer graduates are posted to programming jobs
within Maritime or Air Command. The remainder go to operational or technical
support positions where ADP training is an asset. Very few of the other ranks
become programmers. Most are employed in technical support positions where a
knowledge of computer systems and ADP is either necessary or very desirable.

The Test
The CPAB, published by SRA, (Palormo, 1967, 1974) is composed of five

multiple choice subtests: Verbal Meaning, Reasoning, Letter Series, Number
Ability, and Diagramming. A score consisting of the number of items answered
correctly is computed for each subtest and the total battery. The test was
administered by Base Personnel Selection Officers and results were forwarded
to CFPARU for keypunching and storage on magnetic tape.
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At some point instructors were permitted access to test scores.
Instructors claim, however, that they seldom examine the test scores. The
course Director states that on rare occasions scores will be examined after
the third week of the course as a diagnostic and counselling aid if a student
is having difficulty with the material. Regardless of instructors'
disclaimers, this might be classified as a possible contaminent in the study
and will be discussed in a later section of the paper. No test cut-off was
specified for selection to the training progranmel.

The Criterion
Students are evaluated by three tests and a two part problem. The

tests are administered at the end of each of the first three weeks and
constitute 20% of the overall evaluation. The remainder of the assessment is
a comprehensive problem which students take two to three weeks to complete.
Part I of the problem is worth 40% and Part II, 20% of the final grade.
Course reports summarize the instructors' assessment as follows:

A - competent to be employed as an independent progranmer;
B - gained sufficient knowledge and skill to be employed as a

programmer but should be provided 6-12 months of supervision
before becoming an independent programmer;

C - gained some understanding of the material but is not recommended
for employment as a programmer; and

F - failed to meet minimum requirements.

Analysis
The relationship between CPAB scores and course grade was investigated

primarily by calculating the product moment correlation between the test
scores and course grades. The grading scheme (A,B,C,F) was transformed into a
four point scale, with 4 being the highest grade (A) and 1 representing a
failure (F). Simultaneous multiple regression was then applied to generate
the regression equation for later cross-validation. It is recognized,
however, that multiple regression results must be interprieted cautiously
because the number of subjects is relatively small.

RESULTS

The means and standard deviations of CPAB scores snow little evidence
of restriction of range. The trainees' mean on the CPAB total is 86.08 and
the standard deviation is 23.26. Total score ranged from 35 to 132. Means
and SDs for the subtests and CPAB total are presented in Table 1. Local
reliability estimates could not be computed since only subtest and CPAB total
scores are availible.

1 Personnel Selection Directive-18/75 states: "Two candidates who

achieved raw scores of 76 and 74 have gone on to become competent
programmer/analysts. To this end the preferred minimum raw score on
the CPAB is 75, however no cut-off shall be applied by PSOs."
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Table 1: Means and Standard Deviations for the CPAB
Mean SD

Verbal Meaning 20.10 (17.3)* 6.81 (6.8)
Reasoning 11.57 (10.9) 5.76 (5.9)
Letter Series 13.59 (13.4) 4.16 (4.7)
Number Ability 14.63 (13.1) 4.87 (5.3)
Diagramming 25.78 (23.8) 7.42 (8.8)
CPAB Total 86.08 (78.4) 23.26 (25.2)

SN= 83
bracket indicates publishers norms for trainees - N=641 - source CPAB
Examiners Manual Second Edition, 1974.

The sub-test intercorrelations (Table 3) reveal that the trainees
subtest scores are highly correlated. In several cases, the correlations are
markedly higher than the publisher's estimates or those found by Martin (1973).

Table 2: CPAB Intercorrleations and Reliability Estimates
1 2 3 4 5 6

1 Verbal Meaning (.8 6)a . 5 7 b .48 .53 .33 -
2 Reasoning .7 0c (.88) .60 .67 .53
3 Letter Series .36 .54 (.67) .56 .48
4 Numberability .57 .71 .52 (.85) .38
5 Diagraning .48 .66 .57 .49 (.94)
6 CPAB Total .79 .89 .70 .79 .83 (.95)
a diagonal - publishers reliability estimates
b upper half - publishers intercorrelations-source CPAB Manual
c lower half - MARTAC trainees' intercorrelations-source CPAB Manual

The course grades of those subjects for whom both test scores and
grades are available were examined. No test results were avai!lble for any of
the course failures although it is known that four F grades were recorded.
The grade range therefore is 2 to 4 with a mean of 3.13 and a standard
deviation of 0.84.

Product moment correlations between CPAB subtest and total scores and
course grade were all positive and significant (p < .01). It can be noted in
Table 4 that the highest correlation was between the Reasoning subtest and
grade (r= .5688). CPAB total correlated almost a high at .5588.

I Table 3: Validity Coefficients - CPAB and Course Grade I
I Verbal Meaning .4128 Number Ability .4269 I
I Reasoning .5688 Diagranming .5079 I
I Letter Series .3194 CPAB Total .5588 I

The subtest scores were entered into a simultaneous multiple
regression analysis and yielded a multiple R of .5992. Simple correlation of
total score with course grade indicates that the test accounts for 31.2% of
criterion variance. The R2 yielded by multiple regression was .359.
Apparently, since the subtests are highly correlated, relatively little
precision is gained by considering the subtests individually rather than using
total score.
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Table 4: Multiple Regression - CPAB Test Scores and Course Grade I
unstandardized standardized contribution I

B. weight beta _

Verbal Meaning .009 .00734 .17037 I
Reasoning .057 .39020 .15347 I
Letter Series -.015 -. 07308 .00023 I
Number Ability .010 .05869 .00102 I
Diagramming .030 .26054 .03393 I
Constant 1.72 R2 .35902 R .59919 I

The relationships found in this study are considerably higher than
previously found in Canadian Forces studies of the CPAB. The possible
explanations for this relate directly to the interpretation and application of
results of this study.

DISCUJSSIONJ

The validity coefficient found in this study are impressive but must
be interpreted with some caution for several reasons. The small number of
subjects may not provide a stable estimate of validity. Secondly, instructors 4

access to CPAB results may have artifically inflated the correlation between 4

the CPAB test performance and course grade.
The last point is the most troublesome and will be considered first.

It is possible that providing instructors access to CPAB results established
an expectantcy which affected the instructor-student relationship during
training and/or the assessment process. The instructors claim this is not so
but the effect is likely to be so subtle that instructors would not be aware
of it, even if it were occuring. If the instructors may be taken at their
word, that is, results were only consulted on rare occasions when students
were obviously having problems, it can be argued that an expectancy was
established by student performance. The self-fulfilling prophecy effect would
then be negligible and a greater degree of trust could be placed in the
results of the study.

The likelihood that a near zero relationship could be inflated to the
degree shown in this study is very low, especially since tne test's validity
has been been verified in similar settings (Martin, 1971, 1973). The
possibility of an effect cannot be discounted, but neither can its magnitude
be estimated. For a definitive answer, one must await a cross-validation
study.

The coefficients of determination generated ixy simple correlation and
multiple regression, .31 and .36 respectively are markedly greate- than
previously seen (r2=.13, r2=.09)(Martin 1971, 1973) in the Canadian
Forces. This can be attributed to inflation by instructors knowledge of test
scores but can also be accounted for by other factors. Validity coefficients
calculated by Martin (1971, 1973) were proabably supressed by restrictions of
range. The 1971 study was a concurrent validity study so that all subjects
were pre-selected and had experience at some of the types of problems
presented in the test. This study examined military personnel and civilian
employees of the Department of National Defence and it was found that the test
was much more predictive of military members performance than of civilians.
One explanation is that the military people were rated more reliably than the
civilian employees, but it is also possible that they constituted a more
heterogeneous group. The civilian ADP workers would apply for and be hired
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for the programmer jobs only if they had some interest in, and presumably,
some talent for the job. The military people that are employed in the
environment are selected, in part at least, because of their experience c a
success in the military. This factor would tend to expand the range of
interest in, and aptitude for programming. Presumably, a similar effect would
be found among MAIRAC candidates. Since trainees were not selected on tile
basis of the CPAB, the range of predictor variance could be expected to be
greater than that uE aolly found among ADP trainees and employees. Greater
vari.ability in the pLcoictor variable would, given some degree of validity,
yield higher 7-.rrelations than the same predictor with the lower end of the
range eiiminated.

The small number (83) available for this study reduces the confidence
one ray have in the stability of results. The correlations however, are very
strong and indicate that the test is basically valid.

i CONCISION

The CPAB is a valid test for use in the selection of MARMAC trainees.
The application of the test for selection of the trainees has r t yet been
decided. This study is part of a largeL assessment of ADP selection
procedures arid will be applied cily in the larger context. Other factors to
be considered include the effects of military rank, education, previous
military training, and occuaptional background. As well, consultation must be
carried out with career management staff and higher levels within Maritime
Ccaand.

The use of tests like the CPAB can be justifiea only to the e.otent
that they contribute to more valid personnel decisions. This can only be
acccmplished in the context of organizational needs and values. To this end,
information relating to costs, and benefits of possible training outcomes will
be assembled and analyzed. Then an appropriate application of decision theory
(Cronback and Gleser, 1965) can be devised.
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ABSTRACT

Validation of the Computer Programmer
Aptitude Battery

J.P. McMenemy Canadian Forces Personnel
Applied Research Unit

The Computer Programmer Aptitude Battery was administered to 83
Canadi,.n Military Officers and NCs prior to the Maritime Tactical Programmer
Course. Correle-ion and Multiple Regression demonstrated the validity of the
test. In Multiple Regression Analysis the test accounted for 35.9% of
criteria variance. A possible confound in the study and the development of a
comprehensive selection model are briefly discussed.
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VIBRATION EFFECTS ON DIGIT-S'?MBOL CODING*

Alvah C. Bittner, Jr., John C. Guignard
Jeffrey C. Woldstad, and Robert C. Carter

Naval Biodynamics Laboratory, New Orleans, LA. 70189

Abstract

A Digit Symbol Coding task was investigated with three trials each
before, during, and after whole-body sinusoidal vibration. Four inexper-
ier.:ed and two experienced subjects were tested at 8 Hz at 0.21 gzrms.
Resuits indicated that individual differences and related (group) interac-
tions accounted for respectively 51.1% and 5.0% of the total sum-of-
squares. Simple vibration effects accounted for 14.8% of the variance.
The present and previous results indicate: (1) performance decrement re-
ductions with practice under vibration, and (2) the operation of an exper-
ience-practice interaction on performance after vibration. It was conclu-
ded that vibration research should utilize control groups, randomization,
and repeated measures methodologies. With regard to the international
standard on human whole-body vibration exposure, ISO 2631-1978, it was
recommended that research be directed at the under-explored realm of
psychophysiological and biomechanical effects during long-term exposures.

An experimental program is underway at the Naval Biodynamics Labor-
atory to measure whole-body vibration effects in man. These studies are
aimed at establishing correlations between the psychophysiological res-
spoases and the biodynamic (inertial) responses of human volunteer sub-
jects to various mechanical input forces of the kind to be experienced by
the crew of ships and aircraft. As pert of this program, a series of in-
vestigations is being conducted using vertical (z-axis) sinusoidal whole-
body vibration. This report is concerned with the effects of (8 Hz,0.21

gz rms) vibration on performance of a Digit-Symbol Coding Task.
Digit-Symbol Coding has a long history of investigation and develop-

ment. Initially developed by Otis around World War I, the task is a part
of several intelligence batteries (Wechsler, 1958). Coding has been re-
cently reviewed, examined for stability, shown sensitive to ship motion
environments, and recommended for inclusion in an environmental assess-
ment battery (Pepper, Kennedy, Bittner, & Wiker, 1980). Carter and
Sbisa (1981) have more recently developed a computer based method for
generating great numbers of alternate forms of (Digit-Letter) Coding.

Guignard, Bittner, and Carter (1981) have studied Digit-Letter Cod-
ing under various vibration conditions. In their investigation, they
noted an interaction between vibration experience and performance fol-
lowing vibration exposure. Specifically, a group of inexperienced sub-
jects performed at near experienced group levels before and during ex-
posure, but fell off substantially afterwards (F(4,32) = 3.82; P 4 .02).
Guignard et al. also studied "Spoke" (Bittner, Lundy, Kennedy, &
Harbeson, in press) and "Aiming" (Fleishman & Ellison, 1962) manual

*This study was conducted under U.S. Navy Bureau of Medicine and Surg-

ery Work Unit M0C96-PNO02-1018. The opinions are those of the authors
and do not necessarily reflect those of the Department of the Navy.
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task but found no similar interaction for either manual task (p> .41).
The pattern of results suggested carry-over effects on mental (Coding) but
not on manual tasks.

The primary goal of the present study was to research vibration ef-
fects on Digit-Symbol Coding. A secondary goal was to evaluate a basic
paradigm for investigating within exposure conditions (Before, During,
and After). The purpose of this investigation was to obtain further evi-
dence pertaining to the validity of the current international standard,
ISO 2631-1978, on human exposure to vibration (International Standards
Organization, 1978).

Method
Subjects and Groups

The subjects were 6 Navy enlisted men (aged 19 to 24) who had volun-
teered for duty as biodynamics research subjects. They had been selected
to be unusually free of skeletal, cardiopulmonary and other medical or
psychological conditions which would preclude participation in potentially
hazardous environmental research. The subjects were otherwise typical of
the general enlisted population. All subjects were recruited, evaluated,
and employed in accordance with SECNAV Instruction Series 3900.39 and
BUMED Instruction Series 3900.6. These instructions are based upon in-
formed voluntary consent and meet provisions of prevailing national and
international guidelines regarding proper human experimentation. A more
detailed description of the volunteers and their selection is given by
Thomas, Majewski, Ewing, and Gilbert (1978).

The subjects were divided into two experience-level groups. The
ficst group (1) consisted of 4 subjects who had had no previous formal ex-
periencz with performance tests under vibration. The second group (2) con-
sisted of two subjects who had had previous exposure to experimental vi-
bration and experience with the task and conditions of this study.
Vibration Conditions and Procedures

The sinusoidal vertical vibration condition employed in this study
was 8 Hz at 0.21 grrms delivered at the seat and foot-rest for 8 minutes.
This condition was selected with reference to ISO 2631-1978 and the level
applied to the seat was twice the value of the "Fatigue/Decreased Profi-

clency Boundary" defined for short-term, whole-body exposure. The expo-
sure condition was one previously evidencing simple vibration and carry-
over effects (Guignard et al., 1981).

Prior to vibration exposure, subjects were given 5 trials of Digit-
Letter Coding in a training session on the day preceding their experimer.-
tal run. Equivalent forms of the task were employed which had been gener-
ated by the program of Carter and Sbisa (1981). On the experimental day
and before boarding the vibration machine, subjects performed the tasks
twice to "warm up". Once mounted on the vibration machine, three data
trials were administered each Before (B), During (D), and After (A) vi-
bration for a total of 9 observations. The duration of each trial was
120 seconds and the score was the number correct. Between trials, sub-
jects had 40 seconds of rest. Trials were arranged so that the first
"After trial" was initiated simultaneously with the cessation of vibra-
tion. The training session and warmup procedures were similar to those
employed by Guignard et al. (1981).

Subjacts were debriefed subsequent to experimental, data collection.
As part of this debrief, it was noted that Coding Task could be divided
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into three subtasks: "Seeing", "Thinking", and "Writing". Subjects were
asked to directly estimate the "proportion of capacity which .emained

under vibration"for each subtask independently. A modulus of 50 was des-
ignated "as the capacity under no vibration". Subjects were given scal-

ing illustrations of 25 for a reduction to half capacity and 75, to re-
present a 50% increase in capacity. The subjects' scaling comprehensions
were checked prior to their estimations. The direct estimation procedure

was derived from Stevens (1975).

Apparatus

The subjects rode seated on the Laboratory's 28,000 lbf electrody-
namic vibration machine, operating in its vertical (z) mode (i.e., vibra-
ting in the direction of gravity), and equipped with a rigid seat and
foot-rest directly coupled to the armature of the machine. The hard seat
was, for comfort, shaped similar to a farm tractor seat. It also incor-
porated the seat reference accelerometer used to monitor the vibration

input to the subject in his z-axis. Only gravity was used for restraint:
there were no straps or back-rest. The machine is capable of shaking a
seat and human subject without extraneous mechanical support or appreci-

able distortion of the vibration wave-form in the conditions studied: rms

acceleration at the seat was controllable to within ±1%; vibration fre-
quency was controllable to within ±0.5%; and total harmonic distortion

was negligible. Subjects were provided with clip-boards for holding task
materials and with fine-point marker pens to enter responses. Tasks were
presented and timed by a test administrator who stood beside the vibration

machine.
Results

The analysis was conducted in two phases. In 'he first phase, a

repeated measures analysis of-variance (ANOVA) was conducted on scores
from Digit-Symbol Coding. In the second phase, the debrief scaling esti-

mates was analyzed by ANOVA. These two phases are described below.
Coding Analysis

Table I summarizes the ANOV In this analysis, a Group factor (G)
divides the subjects into inexp. iced (Group 1) and experienced (Group

2). The 9 repeated measures on each subject represents 3 trials (T) on
each of the three vibration Conditions (C): Before (B), During (D), and

After (A). Table 1 shows that each main effect and interaction contrast
within-subject (Ss) was examined. In tnis table and following Bittnex

and Carter (in press), C(1) and C(2) are linear and quadratic contrasts
between Conditions ((A-B) and ((B+A)/2 - D)), and T(1) and T(2) are linear

and quadratic components for Trials. Experimental interest was focused on
the individual contrasts.

Table I reveals four effects clearly significant (p .05) and two of

marginal significance (p$ .07). These can be viewed in three clusters of

respectively one, two, and three effects. First, Subjects- Within-Groups
(Ss w.G) shows a very highly significant ingication of (within-group) indi-

vidual differences (F(4,16) = 33.82; p< i0 ). This (Ss w. G) is also a
substantial effect representing 51.1% of the total sum-of-squares (SS).

C(1) and C(1)G constitute the second cluster of effects. In the
current context, C(1)G is the interaction of the (A-6) difference with

Groups. C(1) and C(1)G respectively show: a marginally slgnificant
(F(1,8) = 4.87; p / .06) drop in performance across groups; and a clearly

significant indication of Group differences (F(1,8) = 5.34; p 4 .05).

-, ether, these effects make up 6.7% of the total SS. Figure I illu-
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TABLE 1. Analysis-of-Variance Summary

SOURCE SUM-OF-SQUARES DEGREES OF F PROBABILITY
FREEDOM

Between Ss:

Group (G) 5.33 1 0.01 NS
Ss w. G 1561.50 4 33.82* 4.00001

Within Ss:

Conditions (C)

C(1) 98.00 J 4.87 .05 4 p <.06
C(2) 450.67 1 22.39 <.002

C(1)G 107.56 1 5.34 e.05 4

C(2)G 16.67 1 0.83 NS 4

Ss w. CG 161.00 8

Trials (T)
T(1) 6,13 1 0.16 NS
T(2) 3.38 1 0.09 NS

T(1)G 6.13 1 0.16 NS
T(2)G 12.04 1 0.32 NS
Ss w. TG 298.83 8

CT Interactions
CT(1,1) 16.33 1 1.42 NS
CT(1,2) 6.25 1 0.54 NS
CT(2,1) 64.00 1 5.55 .4.032
CT(2,2) 4.08 1 0.35 NS
CT(i,I)G 3.00 1 0.09 NS

CT(1,2)G 0.03 1 0.00 NS
CT(2,1)G 4.00 1 0.35 NS
CT(2,2)G 44.08 1 3.82 .05 < pc.07
Ss w. CTG 184.67 16

Conservatively Tested Against Ss w. OTG
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strates both of these effects ihnere: Group 2 scores well Before (B) but
shows a moderate drop After (A) exposure; and Group 1 shows a very slight
(A-B) increase. Overall, the groups show a modest (A-B) decrease.

The third cluster consists of C(2), CT(2,1), and CT(2,2)G which
altogether constitute 18.3% of the SS. C(2), ((B+A)/2 - D), shows a
highly significant indication of an overall effect due to vibration
(F(1,8) = 22.39; p . .002). In addition, CT(2,1) indicates that the "vi-
bration effect" changes linearly between the first and last Trials across
Groups (F(1,16)=5.55; 2 .032); and CT(2,2)G provides a marginally signifi-
cant indication that the Group's vibration effects differ in their qua-
dratic component across Trials (F(1,16) = 3.82; p <.07). Figure 2 illu-
strates all of the effects of this cluster in terms of Base line ((B+A)/2)

minus vibration (D) differences. Examining this figure, it can be seen
that all differences shown in the figure are positive; vibration effects
are present across all trials and Groups as indicated by the significant
C(2) effect. Next, it can be seen that there is a reduction in the Base-
line-Vibration difference between Trial I and Trial 3; this gave rise to
the CT(2,1) effect. Lastly, the figure indicates that the decrease in
Baseline-Vibration occurs more slowly for Group 1 than for Group 2. Over-
all, the results of this cluster suggest: practice reduces the vibration
effect; and previous experience enhances this reduction.
Direct Scaling Analysis

Subject proportional estimates for "Seeing", "Thinking", and '"riting"
were calculated and cast into a two-way repeated measures table prior to
analysis. ANOVA of this table revealed no significant differences between
subjects (F(5,10) = 1.29; p ? .34) and hightly significant task differences
(F(3,10 = 6.05; 2 < .013). Thinking was seen to have the greatest remain-
ing capacity (0.883), Seeing a lesser capacity (0.720), and Writing the
least remaining capa 4 -y (0.567). Significantly, 5 of 6 subjects also
specified Writing as their greatest problem prior to estimation instruc-
tions (p < .02). Subject estimation indicated that vibration effects
were largely input-output in nature (Seeing-Writing) with the greatest
problem being output (Writing).

Discussion
This investigation was directed at effects of vibration on Digit-

Symbol Coding. A subsidiary concern was with the paradigm employed in
this study. The purpose of this investigation was to gain further insights
into the current international standard (ISO 2631-1978). An overview of
the findings and implications of this investigation will be discussed.
Overview

Individual-differences and vibration effects were the most salient
findings of this study. Overall individual differences, as accessed by
Subjects-within-Groups (Ss w. G), constituted the majority of the total
sums-of-squares (51.1%). This proportion, it is noteworthy, is comparable
with the 29.9% reported for overall subject differences by Guignard,
Bittner, and Carter (1981). In addition, Group differences were manifes-
ted in interactions with conditions (C(1)G) and trials (CT(2,2)G) with
additionally explained sums-of-squares (5.0%). Main effects of vibration
(C(2)) accounted for 14.8% of the total sum-of-squares. The direct esti-
mation results indicated that the vibration (C(2)) effect was largely due
to "Writing"; this supported the correlational analysis of Guignard et
al. (1981) who iound the effect on Coding was essentially mechanical, not
mental in nature. Altogether, individual-differences related sums-of-
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squares accounted for 56.1% and simple vibration effects for 14.8% of the
total. Individual-difference related sources clearly dominated the ex-
plained variation.

Figures I and 2 illustrate the nature of the group interactions.
Figure 1 shows that, while the inexperienced subjects (Group 1) showed
improved performance subsequent to vibration, experienced subjects
(Group 2) showed a decline. This finding appears, at first glance, to be
in conflict with the report of Guignard et al. (1981) who found that their
inexperienced group showed a decline (Before-After) while their experi-
enced group demonstrated improvement. However, reexamination of Guignard
et al.'s. (Table 5) data revealed increases early in practice between
measures Before and After (e.g., Exp. 1), but that declines in later ex-
periments (Exp. 4). From current and previous findings, a complex inter-
action of experience and practice might be posited; however, additional
empirical evidence appears preferable to speculative attimpts at explana-
tion using the current data base. Figure 2 shows both groups improved
under vibration performance with practice; however, inexperienced subjects
were slower to improve than experienced. Interestingly Guignard et al.
(1981) were unable directly to demonstrate improvements under vibration
as they only had single trials under each condition. However, compari-
son of their experiments 1 and 4 (8 Hz , 0.21 g rms) results reveal an
apparent reduction of the overall Baseline-Vibration difference from 15.5
to 12.0 for repeated testings with several months separation. Thus, the
results of Guignard et al. (1981) are not inconsistent with those of the
present experiment and indicate task learning under vibration. Altogether,
the present and previous results indicate: reduction in vibration perform-
ance decrements with practice and an interaction of experience and prac-
tice with performance after vibration.
Implications.

The individual-difference related results have implications for fur-
ther investigations. Following Guignard et al. (1981), the consistent
large scale differences between subjects across conditions suggest the
continued use of repeated measures designs for their control. In addi-
tion, the group related interactions in this study also support their
recommendation that subjects be given a modicum of vibration exposure be-
fore formal experimentation. However based upon the current investiga-
tion, justification for this procedure would involve minimization of pos-
sible effects of experience-practice interactions. The need to control
individual-difference related interactions reemphasizes the (Fisher, 1966)
requirement for random assignment of subjects to experimental conditions.
In addition, individual-difference related interactions suggests the
addition of a control group, particularly where interactions with the ex-
posure conditions are involved. Campbell and Stanley (1963) have des-
cribed the value of control groups and the pitfalls of research without
them. Altogether, the individual-difference related results emphasize the
need for controls, randomization, and repeated measures.

Trial related effects highlight the need for study of the develop-

ment of effects during vibration. The performance adaptation to vibra-
tion which has been shown suggests the operation of many possible mecha-
nisms: psychological, physiological, and biomechanical. Such adaptations
could mean that the international standard (ISO 2631-1978) is unduly con-
servative for long-term exposures. Based upon assessment of the meager
data base for extended exposures, this possibility has been previously
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pointed out by Guignard et al. (1981). The need to examine the develop-

ment of effects and the paucity of data at longer exposures recommends
their joint consideration in future research. Fortunately, time-series

and other methodologies applicable to the study of dynamic long-term
changes are currently available (cf, Bittner & Carter, in press).

It is concluded that future research should utilize control groups,

randomization, and repeated measures methodologies. With regard to
ISO 2631-1978 it is recommended that future research be directed at the

under-explored realm of long-term psychological, physiological, and bio-
mechanical changes.
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The Celestial Training Device - An Example of a

Low Fidelity, Highly Effective Part Task Trainer

INTRODUCTION

Over the past decade, considerble attention has been given to the
development and use of training simulators. Simulator technology has allowed
great advances in the ability to realistically simulate the operational
environment. These advances have been manifested in all areas of simulation
technology from visual displays (e.g., Yan, 1980) to maintenance trainers
(Smith, 1980).

Currently, as these technological advances have been occurring,
behavioral research has indicated that a high level of physical fidelity is
not reouried for training many types of tasks. For procedural tasks in
particular, a number of studies have indicated that non-operational mock-ups
or photographs freouently allow as much transfer of training to the
operational equipment as a dynamic training device (e.g., Proplet and Boyd,
1970; Sitterly and Berge, 1972; Cox, Wood, Boreu and Thorne, 1965; Johnson,
1978). Even for psychomotor skills, there is some doubt reguarding the
fidelity enhancers such as the motion platform (e.g., Gray, 1980). Clearly,
there is a large gap in our knowledge about the relationships amoung
simulator physical fidelity, osychological fidelity, and training
effectiveness. As long as these relationships are unknown, the tendency will
be to design higher fidelity devices than are required or to build "state of
the art" simulators.

The study discussed in this article provides a data point for the
resolution of the fidelity reauirement vs. tasks to be trained.

THE TRAINING DEVICE

In early 1978, two KC-135 navigators developed the concept and software
to perform celestial training using a micro-computer. The concept was
approved for evaluation by Headquarters, Strategic Air command (SAC), and the
actual fesibility of the concept was determined by the 4235th Strategic
Training Sauadron (STS) in August 1978. Final approval for the acquisition
of the Celestial Training Devices (CTDs) was given in February 1979.

The 4235th STS was desiqnated as the command program manaqer and given
the responsibility for program implementation. CTD delivery started in
August 1979 and was completed to all SAC operational sauadrons by January
1980.

As presently configured, the CTO is simply a Northstar Horizon micro-
computer with a 48K primary memory, a 5 1/4" floppy disk drive, an internal
clock, a printer, and the associated software. The program is written in
BASIC. Essentially any microcomputer with the reauired peripherals could be
programmed as a CTD with only minor software modifications. The software was
designed to enable a navigator to call up the computer program with very
simple commands. The computer plays the part of pilot, aircraft, and
celestial observer.
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THE TRAINING PROFILE

The training profile is similar to actual celestial navigation in the
aircraft with some exceptions. The naviqator is in a classroom environment
that lacks the realism of excessive noise, vibrations and other
inconveniences of actual flying. Charts, logs, reference books and reauired
equipment are available to be used simultaneously with the computer. The
navigator follows the mission in real time, completing all routine work
required on the charts and logs. Instead of coordinating with real people in
the pilot and observer stations, he must communicate with the computer via
the computer keyboard Also, the computer has "built-in" errors that will
cause the navigation to be in error, thus requiring coptinuous corrections.

PERFORMANCE MEASUREMENT

At the end of the simulated celestial navigation mission, the student or
his instructor can take the Mission Summary data and replot the flight. This
replot allows the student to compare his solution of the navigation mission
with what the simulated aircraft, the comDuter, actually flew.

TRAINING EFFECTIVENESS STUDY DESIGN

When the celestial training device study was conceived in January 1980,
most CTDs had already been delivered to the Air Force units. Since the Air
Force routinely collects and files objective navigator evaluations in the
form of in-flight performance skills on AF Form 157, it was then determined
that a realistic study could be conducted. This study would compare
in-flight navigation skill measurements, as recorded on the AF Form 157s
before CT practice, with similar skill measurements after the navigators had
a chance to practice on the CTD.

The plan called for the flight record office at each base to send copies
of all AF Form 157s for navigation flights prior to the beginning of CTD
training to the 4235 STS. These forms were reviewed for completeness, and if
they met predetermined criteria, they were used in this study.

The control group data consisted of the responses from the February 1980
request for all AF Form 157s prior to CT training. This request yielded
over 1,000 Form 157s. Initial review eliminated 700 of these that
represented inteorated flights because these flights allowed the navigator to
use additional naviaation aids such as inertial computers.

The 300 AF Form 157s that remained were reviewed for completeness.
Certain omissions of less critical data points were considered acceptable.
The data points considered to be less critical were: (1) final heading, (2)
control time, and (3) Error (See below for definition of these terms). When
these omissions were allowed, 121 of the Form 157s oualified for inclusion in
the study and were used as control qroup data.

On flay 28, 1Q80, CTDs had been in place lona enough to justify acouiring
the remaining data for the Celestial Trainin Device Study. A request went
to all SAC squadrons using a CTD to provide the number of basic celestial
navigation flights flown from Oct 1Q79 to May 1980. In addition, they were
to send all AF Form 157s for basic navigation leas flown during the months of
April and May 1q80 to the 4235 STS.
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Since the operational units understood that only basic celestial
navigation flights were to be included, only 300 forms were received. These
forms were reviewed under the same conditions and by the same person as the
control group data. Ninety-nine of the AF Form 157s qualified and were used
as the experimental data for our Celestial Training Device Study.

A total of twelve performance measures can be obtained from each AF Form
157. These are: (1) Final Heading, (U Celestial Control Time, (3)
Percent Reliability, (4) Computation Error, (5) Plotting Error, (6) Dead
Reckoning (DR) Error, (7) Computation and Plotting Error, (8) Cumulative
Error, (9) Rating, (10) Major Error, (11) Significa't Error, (12) Minor
Error.

ANALYSIS AND RESULTS

Of the twelve variables described earlier, all except instructor ratings
yielded interval data (i.e., data for which an analysis of group means and
variances would be appropriate). Instructor ratings were ordinal in nature;
therefore, means analyses would not have been appropriate. Consequently,
chi-square goodness-of-fit tests were performed on these data.

It was proposed at the outset of the study that data from R-52s and
KC-135s shou!4 be combined into one group. This was felt to be valid since
there is no logical reason to differentiate between navigators of the two
aircraft with respect to the celestial navigation task. Procedures and
training methods are essentally identical for both aircraft. Also, some of
the Form 157s, which were to be included in the study, did not indicate which
aircraft was involved. Therefore, a significant proportion of the data would
have been excluded if it were necessary to discriminate between aircraft
types within the data. To ensure the validity of this comonality
assumption, the data for which the aircraft type was known were analyzed for
potential differences. This ensured that no performance differences existed
which were attributable strictly to aircraft type. Tables 1 and 2 present
these comparisons between the pre-CTD and post-CTD uroups, respectively, on
the instructor ratings.

Chi-square goodness-of-fit tests conducted on these data yielded values
of '/'= .771 (p>.5) and 'X = .636 (p>.S) for the data contained in tables 1
and 2, respectively. Table 3 presents this information for the cumulative
error score. Two planned independent one-way AKOVAs were conducted to
compare B-52 and KC-135 performance on the pre-CTD data F(1,52) = .0076 (NS);
and on the post-CTD Data F(1,52) = .34 (1S). The analysis of these two
critical measures of performance support the contention that B-52 and KC-135
data could be combined for analysis on an empirical, as well as a loqical
basis.

Table 4 presents means of the data comparinq pre- and post- CTD
performance with respect to the first nine variables. From this table, we
can see that significant improvements were observed for Percent Reliability
and Cumulative Error as a conseouence of CTD training. No measures indicated
a deterioration of performance. Table 5 preeents the data for a chi-souare
goodness-of-fit test for the instructor ratino data. The test statistic for
this table is 'X' = 9.4 (p <.025). Table 6 presents the data for the major,
significant, and minor errors to determine whether a shift had occurred in
the type of errors made (i.e., relatively more minor and fewer major errors).
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The ' statistic for this table is = 3.01 (p <.25). However, also of
potential interest was whether the mean number of each type of er'ors made
per student had changed with the introduction of the CTD. Table 7 presents
these means and indicates the test statistics and associated reliability of
differences existing between the means of pre- vs. post-CTD training groups.
It appears from Tables 6 and 7 that a reduction in the number of major errors
may have occurred, although the effect was only significant at the .25 level.

Another ouestion which had to be answered was how the number of in-flight
celestial navigation leas had chanqed subsequent to the introduction of the
CTO. The desirability of the CTD is very much a function of how large these
reductions can be. SACR 51-52 and SACR 51-13q were modified so that the
reauired number of celestial navigation legs were reduced. However, to
ensure that this reduction had occurred, data were collected pertaining to
the number of aircraft celestial navigation legs flown per month at each
base. Some months had more flying days available due to the number of
weekends and holidays. Conseouently, these dates were adjusted to reflect
the number of celestial naviqation legs flown per available flying day.

Table 8 presents these data. To summarize, there was an average of 10.17
celestial naviqation legs flown per available flying day at all of the bases
studied during the months of October and tiovember 1979, when the pre-CTD data
were collected. There were an average of 7.43 celestial navigation legs
flown per available flying day during the months of April and 4ay 1980, when
most of the post-CTD data were collected, a reduction of 3.27 celestial
navigation legs per flying day. This represents a reduction of 30.6 percent.
The number of navigators at these bases remained constant thoughout the
period of the study.

DISCUSSION

There is no doubt that the data obtained during this study support the
contention that the CTD provides a highly effective training medium for the
maintenance of celestial navigation skills. Pone of the measures showed a
significant degradation of nerformance and several key measures (percent
reliability, cumulative error, and instructor ratings) showed sianificant
improvement at the 95* confidence level. Several other measures (number of
major errors per flight, computation and plotting errors, and the
distribution of error types) showed significant improvements at the 75
confidence level. The primary question was whether the substitution of the
CTO for some infliqht training ilad caused a deterioration of navigator
performance. The answer is an uneauivocal "No." in fact, we can surmise,
with some degree of confidence, that in-fliaht performance has in some ways
improved as a conseouence of the CTD.

Pecause a performance improvement was observed, any estimate of the
Transfer Effectiveness Ratio (TR) will probably underestimate the value of
the CTQ. However, using the most conservative data available, SACt 51-52,
Volume 7, requiring one to three CTP fliqhts per ouarter, and the Transfer
Effectiveness latio as defined by Roscoe (171), we can Pstimate the
TEP= .33.
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It is also interesting to compare the TER to the operating cost ratio of
the B-52 and the KC-13S to the CTD. This provides us with an estimate of the
cost effectiveness of the CTD. If we consider the operating costs to include
only power (i.e., fuel and electricity) we find the following estimates:

Power Cost Estimates (per hour)

KC-135 (fuel) = 1560 gallons JP-4 (A $1.17/gal = 1825.00
B-52 (fuel) = 2575 gallons JP-A @ $1.17/gal = 3013.00
CTD (electricity) = .5 KWH electricity 0 $.08/KWH = $.04

or

KC-135/CTD Cost ratio = $1825./$.04
R-52/CTD Cost ratio = $3013./$.04

If the TER of .33 is an effective approximation of reality, the potential
cost savinqs of the CTD are enormus.

COMMAND ACTIONS

HQ SAC, well aware of the training effectiveness and cost savings of the
CTD, has already taken the following actions.

1. The CTD usage has been expanded to include initial cualification and
instructor training as well as continuation training.

?. Regulations have been modified to permit the use of additional
navigational aids allowed on inflight celestial navigation legs to include
aircraft computers and inertial systems. This modification has reduced the
number of pure inflight celestial navigation legs shown.

CONCLUSION

The Celestial Training Device represents a low-fidelity, in-house
developed Part Task Trainer. It demonstrated an inovative use of existing
computer technology. Its effectiveness lies not in the eouipment related
fidelity, but rather in procedural fidelity, i.e., the navigato' had to
perform actual reouired computing and plotting tasks. Realism was enhanced
by the emnloyment of "real time" and computer induced errors. This tends to
indicate that scientists,educators, manufacturers and users of training
simulators should be as concerned with the certification of simulator trained
tasks, simulator training certification (SIMTRACERT), as they are with
certifyinq the simulator's (physical) fidelity, commonly called Simulator
Certification or SIMCERT.
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Use of Optical and Thermal Sights in Daylight Target Detection

Brian L. Kottas and David W. Bessemer
US Army Research Institute, Ft Knox Field Unit

Fort Knox, Kentucky 40121

Abstract

The Fort Knox Field Unit of ARI investigated The use of optical and thermal sights

for daylight target detection. Armor soldiers were asked to detect targets in
optical sight displays, thermal sight displays, or displays in which optical and
thermal scenes alternated. In dense vegctation, alternating between thermal and
optical sights produced more target detections than using either sight alone.
In open terrain, using the optical sight produced the best p rformance. Overall
performance with the thermal sight began poorly, but improved to the same level as
the optical or alternating sight conditions in later trials. This research
demonstrates the need for target detection training with the thermal sight; a
marked increase in performance can occur when systematic feedback is provided.

Target detection occupies a critical place on the modern battlefield. The
increased lethality of modern weapons demands rapid, effective target detection
and identification. Thermal sights provided a quantum leap in our potential to
detect and identify targets, but this technological advance must be coupled with
an investigation of human perceptual capabilities in using them.

Soldiers clearly must choose thermal sights under conditions of low visibility.
However, existing literature provides little empirically based guidance on
incorporating its capabilities with those of optical sights to optimize target
detection and identification duing daylight with good visibility. This research
focused on incorporating optical and thermal sight capabilities to maximize the
number of targets detected and minimize the number of false alarms.

Past laboratory research has demonstrated that multiple observations can
increase target detectability. Multiple, independent observations over time can
be expected to increase the detectability of a target arproximately as the square
root of the number of observations (Swets, Shipley, McKey, and Green, 1964). The
same results hold for independent observers attempting to detect targets. When
their individual decisions are optimally combined, performance improves approximately
as the square root of the number of independent observers (see Green and Swets, 1966).
The sensory input from thermal and optical sights is analogous to the above examples.

Input from each sight reflects a slightly different aspect, or dimension of the
environment. One would hypothesize, on the basis of the results described above,
that alternating views from optical and thermal sights should improve performance
over using either sight separately.

Method. Armor soldiers in OSUT individually viewed slides containing from zero
to three targets. Slides were taken either througl an optical sight or a thermal
sight. Observers pointed out targets in optizal sight displays, thermal sight
displays, or displays in which optical and thermal sight slides of the same scene

alternated (the Alternating condition). Display times for all conditions were

equated with a .4 second delay introduce. between thermal and optical slides in

the Al.ternating condition. Observers' response times were recorded for both
correct detections and false alarms (mistakenly saying there was a target at a
given location when, in fact, there was none). Search time on each trial was limited

to 30 seconds. After each trial the experimenter pointed out correctly detected

targets, missed targets, and areas that had been falsely identified as targets.

The Views, Opinions, and/or Findings Contained in this Report are
those of the Author(s) and Should Not Be Construed as an Official
Department of the Army Position, Policy, or Decision, Unless so
Designated by Other Official Documentation. [-:1 [
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Results and Discussion. The analysis focused on observers' first responses
on each trial, since the first response is the most critical on the battlefield.
For analysis, trials were divided into those on which slides contained only
terrain with dense vegetation and those on which slides contained targets in open
terrain (targets at the dges of dense vegetation or on bare and grassy areas).

Figure I shows performance for the three conditions in dense vegetation.
Performance is described by the number of correct target detections divided by the
total number of "target" responses. This measure takes into account both target
hits and false alarms without the assumption of equal signal and noise distribution
variances required by signal detection theory. Performance was graphed across
pairs of trials in Figure I to smooth the curves. Comparison of the three sight
conditions with a multiple t-test showed that the Alternating condition produced
performance superior to that of both the thermal sight alone (p<.05) and the
optical sight alone (p<.001). The difference between the optical and thermal
sights alone was insignificant.

Figure 1 further suggests that with practice observers will become more
proficient in thermal target detection. Further research is required to determine
the time course of skil acquisition and performance asymptotes, to determine
training requirements with the thermal sight.

Analysi, of response times showed that the increased accuracy in the
Alternating sight condition occurred at the expense of time; responses in the

Alternatiag sight condition were significantly slower than in either of the other
two sight conditions. Table I provides an indication of the speed/accuracy
tradeoff in dense vegetation.

0 OPTICAL
1. OOQ- THERMAL

A ALTERNATING

14 .75"
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o

H .25

0
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TRIALS TRIALS TRIALS TRIALS
l&3 10&ll 18&23 27&28

Figure 1. ProporLion of 'Yes' Responses That Were Correct Across Pairs of Trials in
Dense Vegetation.
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TABLE 1

PERFORMANCE (DENSE VEGETATION) SIGHT CONDITION
Proportion of Trials Optical Thermal Alternating

First Response Hits .22 .47 .55

First Response False Alarms .27 .24 .14

Average Detection Time (sec) 9.66 12.3f 15.31

The practical implications of the speed/accuracy tradeoff depend on the tactical

situation; in some situations speed is the only consideration. However, from a

covered and concealed defensive position, it would seem that speed in detecting

targets is of little value if over three-fourths of the targets are missed, as

was the case with the optical sight condition. For many engagements in dense

vegetation, it may be more important to detect as many targets as possible to

optimally allocate fires before revealing your position.

Performance in detecting targets in open terrain yields a slightly different

picture. In open terrain, there was no significant difference between optical and

Alternating sight conditions in terms of proportion of targets detected. Detection

performance with the thermal sight alone was significantly poorer than in the other

two conditions, but showed signs of improving over practice. Figure 2 shows these

results graphically.
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Figure 2. Proportion of 'Yes' Responses That Were Correct Across Pairs of Trials

in Mixed Terrain.
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Analysis of response times ir. open terrain revealed that correct detections
with the optical sight were significantly faster than with the other two sighting
conditions. Response times for false alarms showed no significant differences.
Table 2 shows the speed/accuracy tradeoff for open terrain. Considering the
improvement in performance with the thermal sight alone over trials, it would be
interesting to evaluate the average proportion of targets detected pet second of
search with the thermal sight after more training.

TABLE 2

PERFORMANCE (OPEN TERRAIN) SIGHT CONDITION
Proportion of Trials Optical Thermal Alternating

First Response Hits .58 .24 .61
First Response False Alarms .14 .41 .14

Average Detection Time (sec) 6.78 11.29 11.47

The data are consistent with the information cited above from Swets et al.

that target detectability increases as the square root of the number of independent
observations. Data from the Alternating sight condition exceeded the expected
average of the other two sight conditions by approximately 12-. The data also
revealed that the probability of false alarms in the Alternating sight condition
was lower than the average expected false alarm probability for the other two

sight conditions by approximately 11-2. Table 3 shows some values along the
regression lines that illustrate these findings.

TABLE 3

DENSE VEGETATION TRIAL BLOCK
Proportion of Trials ist Qtr 2nd Qtr 3rd Qtr 4th Qtr Mean

First Response Hits
Alternating Optical/Thermal .58 .54 .51 .47 .52

Predicted (Average X -12) .51 .50 .49 .48 .50

First Response False Alarms
Alternating Optical/The rmal .18 .16 .15 .13 .16

Predicted (Average X -2) .16 .17 .18 .20 .18

OPEN TERRAIN TRIAL BLOCK
Proportion of Trials 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr Mean

First Response Hits
Alternating Optical/Thermal .87 .71 .55 .38 .63
Predicted (Average X -2) .69 .62 .55 .48 .58

First Response False Alarms
Alternating Optical/Thermal .14 .14 .14 .14 .14
Predicted (Average X -12) .25 .22 .18 .15 .20
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Although space does not permit a full discussion hc.e, analysis of the data
showed an extremely high proportion of first response false alarms with the
thermal sight on early trials in open terrain. Later trials showed a dramatic
decrease in false alarms. It is unclear whether the decrease was due to
increased discrimination of targets from non-targets, or whether observers
learned the location of hot spots on the terrain that looked much like targets,
since the slides were taken in a fairly restricted area of terrain. Probably,
some combination of learning about the terrain and learning to discriminate
targets from non-targets was responsible for the increase in thermal target
detection performance. However, further research must be done to assess the
relative contributions of these two factors.

A further conclusion that can be drawn from these data is that detecting
targets using thermal sLghts is not automatic; performance improved over
practice. Simply allowing someone to look through a thermal sight for a while
will almost certainly fail to produce acceptable levels of target detection
performance. It should be relatively easy to develop simulated thermal target
detection training displays; since the output of the thermal sight is a video
display, the likelihood of developing transferable training for use in a class-
room setting using currently available technology seems excellent. This research
points out one caveat in developing classroom thermal target detection training
-- since there may be some terrain-specific learning, the target scenes used
should have a number of different backgrounds to provide varied experience in
discriminating targets from terrain features that have a high probability of
falsely being identified as targets.

The immediate relevance of this research for combat, given the likelihood
of terrain-specific learning, is that when setting up in a defensive position,
TCs and gunners should examine the terrain through both the thermal and optical
sights. This will allow them to locate hot spots that are potential opportunities
for false alarms to occur.
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ABSTRACT

This study tested a training concept termed reverse-role training.
Reverse-role training involves practice by an individual on tasks which he
does not perform in the operational environment but his operational perfor-
mance is dependent upon others performing these tasks. This can be best
perceived in terms of game playing, such as air-to-air combat, whereby the
player will "-ceive practice playing the opponent's position (e.g., American
fighter pilots receiving training in Soviet aircraft). A study was conducted
in which 32 subjects were trained to play a video air-to-air combat game
with each "aircraft" having different performance characteristics. Results
indicated significant differences on a number of strategy measures and a
probable interaction with aircraft type on the number of wins, losses, and
draws.

by K. Ronald Laughery, Jr. and
Jan L. Ditzian

Calspan Advanced Technology Center
P.O. Box 400
Buffalo. New York 14225
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Introduction

The advent of modern simulation technology has created opportunities
for many new and exciting approaches to training which have not yet been
realized. Until recently, the use of simulation in training has been solely
for the purpose of "simulating" operation of the actual equipment in a
realistic environment. Even with the advanced instructional features which
are available on many existing simulators, most are going underutilized due
to a lack of understanding of how they can best be applied (Isley and Miller,
1976). Given that simulators have capabilities with respect to training
which in many ways exceed that of the operational equipment they are simu-
lating, one of the priorities of the training research community should be
to determine the means by which simulation training can be used to improve
training programs with respect to cost-effectiveness and/or improvement of
the outcoming trainees' capabilities. Research programs are underway within
the Department of Defense to explore concepts such as backward chaining
(Bailey, Hughes, and Jones, 1979) and automated adaptive training (Chaffield
and Gidcumb, 1977, Feurzeig, Cohen, Lukas, and Schiff, 1975). The proposed
research effort is intended to be another step towards the full realization
of the capabilities of simulation training.

Specifically, the proposed experiment explored the application to simu-
lation training of a training concept recently advanced by Klein (1977).
In this report, Klein identifies and discusses a concept he terms the
"phenomenological approach to training". Basically, the concept states that
there are components of training which cannot be identified in an algorithmic
fashion (e.g., task analysis). In oroer for adequate training, a student
must experience the phenomena directly or indirectly. Klein states that
"the whole is greater than the sum of its parts" and, therefore, learning
will not be ad2quately realized without this "phenomenological training".
Analogies of tennis, bicycle riding, and flying airplanes sufficiently illus-
trate the concept. The study discussed tested a training approach termed
reverse-role training, in which simulators can be used to provide a pheno-
menological experience which would otherwise not be feasible.

Reverse-role training can be defined as that pertaining to the practice
of complimentary tasks which are performed not by the trainee in the opera-
tional environment but by someone else. Obviously, for this training to
be of utility, there must be some interdependence between the complimentary
tasks practiced and the tasks performed by the trainee in the operational
environment. This task interdependence can be either of an adversary nature
(e.g., practicing the piloting of the other aircraft in an air-to-air combat
situation) or involve mutual coordination (e.g., practicing boom-operation
in the training of piloting the receiver aircraft during aerial refueling).
Additionally, reversal-role training should be superior to cognitive training
)f the complimentary tasks in that the phenomenological training should be
superior to non-experiential approaches. The question which the study
attempted to answer was whether reversal-role training of the adversary's
task results in improved operator performance in the actual gaming situation.
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Method

The Task - A video air-to-air combat game was developed for an Apple II
microcomputer. The game was a two-dimensional, one-on-one game. The subject
did not control altitude, only speed and turn rate. The subject's perspective
was as though he were outside and above the aircraft looking down upon the
gaming area. An example of the display he monitored is presented in Figure 1.
He could always see the location of both his and the opponent's aircraft.

The subject had three controls: a stick, throttle and firing button.
The stick controlled rate of direction change. The throttle controlled the
speed of the aircraft, similar to an accelerator on an automobile. The throttle
also controlled the fuel consumption rate. The firing button controlled the
player's weapons. When a subject wanted to fire at the opponent, he depressed
the firing button. Each player was limited with respect to fuel availability
and the number of weapons which could be fired during any game. Each game
was completed by either player achieving a hit on the opponent or both players
exhausting either fuel or weapons.

The aircraft differed significantly with respect to handling and weapons
characteristics. A summary of these differences is presented below:

Characteristic Aircraft I Aircraft 2

Maximum speed Lower Higher
Maximum turn rate Higher Lower
Acceleration Faster Slower
Weapons range Longer Shorter
Weapons accuracy More accuracy Less accuracy

requirements required required
Number of weapons 3 5
Available fule 12,000 units 15,000 units

A pilot study was conducted to ensure that the aircraft were approximately
equal overall, yet they required the use of different strategies. After some
manipulation of each aircraft's characteristics, this was reasonably confirmed.

Subjects - Thirty-two male subjects between the ages of 17 and 28 were
used in this study. They were recruited by signs placed in several locations
at the State University of New York at Buffalo. Subjects were paid $25.00
for their participation in the experiment. All subjects who began in the
experiment completed the experiment (i.e., no subject attrition).

Experimental Procedure - Subjects were assigned to oneof four conditions
based on a 2X2 factoral design. The first factor was aircraft. Subjects
were assigned to either Aircraft 1 (AC1) or Aircraft 2 (AC2). The second
factor was training type. Subjects received either Reverse-Role Training
(RRT) or Standard Training (Sl). Eight subjects were randomly assigned to
each of the four groups (i.e., AC1-RRT, AC1-ST, AC2-RRT, and AC2-ST).

All subjects received a total of 300 training trials (games) over a two

day period. On the first day, subjects received a verbal briefing on the
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instructions and desirable tactics for both aircraft. Then, all subjects
received 120 training trials in their primary aircraft. On the second day,
subjects in the RRT group received 60 trials in their primary aircraft and
then switched to the other aircraft for 80 trials. This training on the
"opponent's" aircraft was reverse-role training. Finally, they received
another 40 trials on their primary aircraft. Subjects in the ST group re-
ceived 180 trials in their primary aircraft only. The pilot study indicated
that these training intervals were adequate for near assymptotic performance
by subjects.

All training trials were played against an "instructor pilot". One
instructor pilot was assigned to each aircraft so subjects receiving training
in Aircraft 1 played against the instructor from Aircraft 2 and vice versa.
Prior to commencing the experiment, the instructors played approximately 3,000
games against one another to minimize potential instructor learning effects
over the course of the study.

After training, each subject played against two other subjects on a
third day. Both opponents were from the other aircraft (e.g., AC1 subjects
played two AC2 subjects) but one of the opponents was Reverse-Role Trained
(RRT) and one was Standard Trained (ST). The subject played against each
opponent for 100 trials.

Results

Strategy Analysis - Data were collected on each subject during the train-
ing and experimental sessions so that all trials could be completely replayed
for a detailed strategy analysis. It was of interest to determine how player
strategy was affected by Reverse-Role training. Based on protocol analysis
of the instructors, 39 measures of strategy were developed. These measures
were evaluated during the course of each trial by examining stick and throttle
positions and by examining the geometry of the aircraft relative to one another.
These included measures of aircraft speed, acceleration, turn rate, pointing
direction relative to the opponent, head-on encounters, intercepts, attacks
from the side, fuel usage rate, and missed opportunities. For a more detailed
discussion of these measures and how they were derived, see Laughery (1981).

A 2X2X2 ANOVA was performed on each of these measures for the 200 ex-
perimental trials (i.e., against other subjects). The first two factors were
between subjects, aircraft type and training type, and the third factor
was within subjects, opponent training type. Each subject played against
opponents from both training types (RRT and ST). Of these 39 measures,
9 showed significant differences with respect to training type at the p< .10
level or better. These are the following:
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Nature of
Measure Name Description Difference p

Positive Acceleration % of trial during which RRT . ST .10
subject was accelerating.

Towards the Opponent % of trial during which RRT ; ST .10
subject's aircraft was
getting closer to the
opponent.

Proximal Pointing % of trial during which RRT > ST .05
Towards subject was pointing towards

the opponent's aircraft.

Proximal Pointing % of trial during which sub- RRT< ST .10
Orthogonal ject was pointing neither

towards nor away from
opponent.

Proximal Pointing % of trial during which sub- RRT< ST .10
Away ject was pointing in the

opposite direction of
opponent.

Relative Pointing % of trial during which both RRT< ST .01
Same aircraft were pointing in

the same direction.

Relative Pointing % of trial during which both RRT > ST .01
Opposite aircraft were pointing in

opposite directions.

Change in Prox:mal % of trial during which sub- RRT < ST .10
Pointing - Away jects is turning away from

opponent.

Meet - % of trial during which RRT> ST .05
player was attempting to
meet the opponent.

Eight variables were found to be significant at the p< .10 level or
better with respect to opponent training type. These differences tended
to support the findings with respect to subject training type. For the air-
craft factor, 26 of the 39 variables showed significant effects, 24 of which
were at the p .05 level or better. This supported the contention that the
aircraft were fundamentally different, an essential requirement if reverse-
role training is to be useful.

Wins/Losses/Draws Analysis - To determin-2 whether reverse-role training
had impact upon the "bottom-line" of performance, chi-square analyses were
performed on the distribution of wins, losses, and draws as a function of
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training type. Table 1 presents the total wins for RRT and ST subjects when
they were in head-to-head competition (i e., trials involving RRT vs. RRT
or ST vs. ST subjects were not included).

Table 1

Wins for Training Conditions
in Head-to-Head Competition

Condition # Wins

RRT 717
ST 735

The Chi-Square test statistic for these data were = .22 (p :.5), indicating
that no main effect of training had occurred.

The data regarding aircraft type are presented in Table 2. The Chi-
Square tcs!. statistic for these data is'; = 25.5 (p. .001) indicating

Table 2

Wins for Aircraft Conditions

Condition # Wins

Aircraft 1 1,304
Aircraft 2 1.575

321 Draws

substantial aircraft differences. The question which then arose was whether
there might be an interaction of training type with aircraft type such that
subjects from one aircraft would benefit from RRT and the subjects from the
other aircraft would be hurt by RRT. To test this, RRT subjects from each
aircraft playing against ST opponents from the opponent were compared against
ST vs. ST match-ups. The assumption was that, given common opponent training
types, we could test the effect of subject training type within each aircraft
condition. These data are presented in Tables 3 and 4 for Aircraft I and 2,
respectively.
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Table 3

Aircraft 1 - RRT vs. ST

Wins Losses Draws

RRT-AC1 vs. ST-AC2 323 396 81

ST-AC2 vs. ST-AC2 288 416 96

Table 4

Aircraft 2 - RRT vs. ST

Wins Losses Draws

ST-ACI vs. RRT-AC2 394 339 67

ST-ACI vs. ST-AC2 416 288 96

Chi-Square test statistics for tables 3 and 4 are'; 3.77 (p .16) and
1/i'= 9.91 (p <.01), respectively. This indicates that subjects from Aircraft
1 may have been helped by reverse-role training while subjects from Aircratt 2
were hurt by it.

Discussion

Reverse-role training clearly seems to influence human performance. This
was manifested in both strategy and win/loss analyses. The strategy analysis
indicated changes in variables which seemed to point towares increased aggres-
siveness on the part of reverse-role trained subjects. They were more likely
to be moving and pointing towards the opponent, and they were more likely to
be attempting to meet the opponent. All of these measures indicate an in-
creased likelihood of reverse-role trained players to be seeking a confron-
tation or, otherwise stated, expressing aggressive behavior. However, being
aggressive is not necessarily beneficial. One should only be aggressive if
one has the skills necessary to win. The utility of reverse-role training
based upon the increase in aggressive playing behavior should be judged on
a case-by-case basis. Moreover, further research should be conducted to
support this finding and determine its generality to other tasks.

The ultimate utility of reverse-role training was not clearly supported
by the analysis of wins, losses, and draws. The apparent interaction with
aircraft type leads to more questions than answers. It is hypothesized that
the ultimate utility of reverse-role training will be mediated by 1) the total
amount of tr..ining required for the primary task, 2) when reverse-role training
is delivered during training program, and 3) how much reverse-role training
is received. In this experiment we looked at two tasks (i.e., flying two
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different aircraft) under the assumptions that total training requirements
were the same and the application of reverse-role training should be applied
in a similar manner. These assumptions may not be valid. In that event,
we would expect different effects of reverse-role training. Based upon this
study, we would have to say that reverse-role training should be applied
cautiously only after exploring different amounts of reverse-role training
given at different points in the training program. Future parametric studies
where these variables are systematically varied and their effects studied
may clear up this issue.

Clearly, reverse-role training offers potential. If we can provide
reverse-role training through simulation, we may have a cost-effective way
of facilitating improved human performance through experience in a unique
training environment.
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The Effects of Human Relations Training on the Leadership
Qualities of Military Personnel

William M. Barkley
Peabody College of Vanderbilt University

Richard L. Percy
Peabody College of Vanderbilt University

Abstract

This study attempted to determine the effects of a university
graduate degree program in Human Development Counseling on the
management and leadership qualities of selected U.S. Air Force
personnel stationed in Europe. More specifically, the effects of
such training on two dimensions of Leadership--Consideration of
Others and Concern for Structure were investigated. The results
confirmed the hypotheses that such training significantly enhances
the participants' consideration for others without lowering their
concern for structure. Such results argue for the use of human
relations training models as appropriate for the development of
leadership traits among mili-tary personnel.

Middle and upper level Air Force managers are continually
being evaluated on their ability to not only accomplish the
general and specific goals of a military organization but also
on their ability to establish relationships with their sub-
ordinates which are characterized by mutual trust, respect for
ideas and consideration of feelings (Cherry, 1975). This
emphasis on concern for the individual as an integral part of
goal attainment is highlighted by the recently published study
on families in the Air Force (Orthner, 1980). It is becoming
increasingly clear that attention must be given to "people" in
order to deal effectively with retention of experienced personnel,
moral, disruptive behavior and mission related performance.

In August, 1975, George Peabody College for Teachers was
invited by the U.S. Air Force in Europ to establish overseas
graduate degree programs in Human Development Counseling (OHDC)
for military personnel and their dependents in the United Kingdom
and in West Berlin. Approximately 50% of the military members
enrolled in the OHDC program hd no immediate intention of
becoming professional counselors. Instead, they intended to use
the knowledge and skills gained through the program to enhance
their supervisory skills in the military as well as to enhance
their promotability.

Numerous authors (Hall, 1970; Blake & Mounton, 1964; Gordon,
1977) have demonstrated the relevance of human relations training
for individuals with management and supervisory responsibilities.
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Cherry (1975) discovered that the cluster of traits having to
do with warmth, capacity for close interpersonal relationships, com-
passion and considerateness correlated significantly with the
qualities of productivity, creativity, cooperativeness, and job
satisfaction. More recently, Leonard (1981) discusses the growing
trend among corporations to provide social and psychological
services to their employees as a means of improving profits through
better care of human resources. Because the competencies for the
Peabody overseas program were consistent with those trends in
management, it seems logical to believe that those military members
who have participated in OHDC have actually been developing
attitudes, values and interpersonal skills necessary to improve
their effectiveness as managers and supervisors with the military.
The critical nature of a supervisor's job in the military makes
the development of consideration for individuals at the expense
of getting the job done unacceptable. Thus, the relative effect
of the OHDC program on the military population needs to take into
account the extent to which it affected the tendency to structure
supervisory roles toward goal attainment.

The use of good human relations skills on the job with no loss
in concern for accomplishing the mission is predicated on appropri-
ate attitudes and values. As Mahon and Altman (1977) have pointed
out, "... to what extent is it really possible to develop skills
not entirely consistent with such attitudes and values" (p. 43).
Thus, the Leadership Opinion Questionnaire (LOQ) developed and
revised by Fleishman (1951 & 1969) was selected as the criterion
measure for seeking answers to the question: Do military members,
as a result of educational training through a university based
program in Human Development Counseling, significantly increase
their consideration of people without adversly affecting their
concern for goal attainment?

Instrumentation

The Leadership Opinion Questionnaire (LOQ) was designed by
Fleishman (1960) to provide measures of two important dimensions
of supervisory leadership - Consideration of Others (C) and
Concern for Structure (5). The LOQ has been used with a variety
of organizations, including the Air Force, as a means of discrimin-
ating between high and low achieving managers (Halpin, 1954;
Oaklander & Fleishman, 1964). The split-half reliability co-
efficients for various samples ranged from .62 to .89 for C and
from .69 to .88 for S. Test-retest reliability data were
collected from first line executive and Air Force NCO's. Co-
efficients ranged from .77 to .80 for C and from .67 to .74 for S
(Fleishman, 1969).

Empirical validity studies carried out in various organizations
with different type managers and supervisors provided significant
correlations between the LOQ scales and a variety of different
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criteria. While the pattern was not universal, no cases were
found where low C goes with good job performance. Thus, low
C scores are more often indicative of an undesirable supervisory
situation. While the results for S depend more on the nature
of the setting, the above average C & S pattern appears to be
most clearly associated with effective managerial style
(Fleishman, 1969).

Procedures

In February, 1980, the LOQ was administered to all 74 OHDC
students attending class at two arbitrarily selected U.S. Air
Force bases in the United Kingdom. In April, 1980, the LOQ was
administered to all 12 military members attending an OHDC class
at a third base. In addition, each of the 12 students was asked
to identify an individual who was not enrolled in the OHDC program
who was of equal rank, held a similar job and who was of the same
sex as the student. The LOQ was then administered to these non-OHDC
military members by the persons identifying them.

In the February administration there were four subjects who
turned in incomplete instruments and in April one subject did not
turn in a complete instrument. These subjects were eliminated from
the study.

During both administrations, subjects were asked to provide
demographic data and to indicate the number of crecit hours com-
pleted in the 30 semester hour OHDC program as of the beginning
of the current quarter. The 13 OHDC subjects in the February
administration who indicated that they had completed more than
nine but less than 21 credit hours.were eliminated from the study.
A 2 x 2 least squares analysis of variance was computed for sub-
jects who had completed 0-9 versus 21+ credit hours by military
versus civilian status. In addition, a priori comparisons were
made between military members having completed 0-9 how-s and those
having completed 21 or more hours in the program. A t-test for
correlated samples was computed on the 11 pairs of subjects from
the April administration.

One hundred percent of the military membe- par jcipating
in the study were officers or senior non-commissio ,, -7,ers.
All 19 of the civilians were female in comparison i.. ,nly eight
out of the 60 OHDC military members.

Results

This study was designed to test two general hypotheses:

1. Participation in the OHDC program would be associated
with higher scores on the Consideration of the Individual
(C) scale of the LOQ.
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2. Participation in the OHDC program would not be
associated with lower scores on the Concern for
Structure (S) scale of the LOQ.

Table 1 presents the means and standard deviations for scores
on the two dependent variables broken out by mJlitary versus
civilian status and number of semester hours c- ',ted for the
February administration. Tables 2 and 3 prest.t , least squares
analysis of variance summary tables for C n, ., Z,, respectively.

Tables 2 and 3 indicate that the only siJ :;cant result is a
main effect due to number of hours in the progr, Ji with respect to
Consideration of the Individual (F = 8.47 > F 9. (1:53) = 4.03).
From inspection of Table 1 it can-be seen that cell means are
in the predicted direction. These results are 2 n al support
for both hypotheses.

Insert Tables 1, 2 and 3 about here

Since the primary focus of this study is on students who are
members of.the military, a priori comparisons were made on both
dependent variables between military students with 0-9 hours versus
those with 21+ hours in the program. The results again support
both hypotheses. The comparison with respect toC yielded F = 68.31
(>F - 21,53) - 4.03), while F = 0.06 (<F.95 (1,53) = 4.03) was
obtfXed with respect to S.

Further support for the hypotheses was generated from l?
military OHDC students matched with r.-,n.-OHDC students. Table 4
presents the means and standard devis.2ions for both dependent
variables. The t-test for correlated samples yielded t = 1.96
(>t9 5 (10) = 1.81) for C and t = 0.74 (>.95 (10) = -J.81) for S.

Insert Table 4 about here

In all three tests the null hypotheses regarding Consideration
of Others were rejected at the .05 level of significance. Conversely,
the data consistently failed to reject the null hypotheses with
respect to Concern for Structure. In addition, a post hoc decision
was made to compute Pearson Product Moment Correlation Coefficients
between C and S scores.

Table 5 shows that while significant negative correlations
were found for civilians with over 21 hol'rs, members of the military
not enrolled in the OHDC program and fox the total sample, significant
correlations were not obtained for n a group of military members
who were enrolled in the OHDC program.

Insert Table 5 about here
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Discussion

The results of this study offer support for the hypotheses
that participation in the OHDC program is associated with the
development of Consideration of the Individual. Moderate
support is evident for the hypothesis that participation in the
OHDC program is not associated with lower Concern Yor Structure.
Caution with respeWt to the latter conclusion must be exercisc,.
due to t>3 low statistical Rower of the various statistical tests
employed. Power hovered around .10 with respect to small effect
sizes (Cohen, 1977). On the other hand, the consistent confir-
mations of a priori predictions can be taken as meaningful support
for both hypotheses.

The most seriits factor jeopard5izing internal validity Jq
subject selection. It is certainly a plausible hypothesis tY t
there ;ould exist a selection by treatment interaction resulvting
in positive results only for military members who would choo. B to
enter a program such as OHDC. In addition, the civilian/military
status variable was confounded with sex of subject.

Conclusions

It seems clear that military members who chose to enter a
Human Development Counseling program were more concerned with
the individual than their conterparts who did not and that students
with 21+ hours in the program were more concerned with individuals
than those just starting the program. Furthermore, there is no
evidence that consideration of the individual is related to less
concern for accomplishing the mission -f the Air Force for military
members enrolled in the OHDC program. The authors would like t';
draw the conclusion that participation in OHDC type programs
results in positive outcomes for Air Force personnel in general.
However, such a conclusion goes beyond the data. It remains to
be seen whether an OHDC type program would have any benefit for Air
Force personnel in general.
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Table 1

Descriptive Data for Concern for Individaul and for
Structure by Status and Number of Hours in HDC

Consideration Concern

of the Individual Tor Structure

Status No. Ers. 0-9 21+ Total 0-9 21+ Total

n 25 13 38 25 13 38

Military x 53.68 59.23 55.58 46.24 44.38 45.61

s 5.76 6.07 5.63 9.71

n 10 9 19 10 9 19

Civilian x 57.60 60.44 58.95 46.10 43.56 44.89

s 6.08 4.72 7.65 7.13

n 35 22 57 35 22 57

Total x 54.80 59.73 56.70 46.20 44.05 45.37

Table 2

Summary Table for Consideration of the Individual

Source SS df M.S. F

A(Status) 95.22 1 95.22 2.89

B(Hours) 279.47 1 279.47 8.47*

AB 22.37 1 22.37 .68

Error 1748.37 53 32.99

*F 95 (1,53) 4.03
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Table 3

Summary Table for Concern for Structure

Source SS df M.S. F
A(Status) 2.38 1 2.38 0.04

B (Hours) 58.70 1 58.70 1.10

AB 1.41 1 1.41 0.03

Error 2824.76 53 53.30

F.95 (,53) - 4.03

Table 4

Description Data for Consideration of the Individual and
ConcerD for Structure for Matched Pairs by HDC students

and Non-HDC Students

Consideration of the Individual Concern for Structure

OHDC Non-OHDC OHDC Non-OHDC

n 11 11 11 11

56.09 53.55 43.91 46.00

s 4.06 4.08 6.80 11.19
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'Table 5

Correlations between Concern for the Individual
and Concern for Structure for all Groups used in

This Study

Group n r t

0-9 10 -.42 -1.31

February Civilians
Administration 21+ 9 -.70 -2.59

0-9 25 -.04 - .19
Military

21+ 13 -.31 -1.14

Military
April Peabody 11 -.25 - .77
Administration OHDC

Military
Non-Peabody 11 -.53 -1.87**
Non-OHDC

Total 79 -.32 -2.96**

Sample

t. 9 5 (7) - 1.89

•t (9) < 1.83

***t9 5 (77) <- 1.67
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USE OF WEAPONEER MARKSMANSHIP TRAINER IN PREDICTING

M16Al QUALIFICATION PERFORMANCE

Joel D. Schendel and Frederick H. Heller

U.S. Army Research Institute Field Unit
Fort Benning, Georgia

Most scenarios for a full-scale confrontation between the U.S. and

any of its major potential adversaries suggest that the majority of Army

units will have to be prepared to fight immediately with little or no

opportunity for post-mobilization training. Comparisons of the military

strengths of the U.S. and the Warsaw pact countries also indicate that the

U.S. forces are likely to be heavily outnumbered, often by a ratio of five

to one or more. To have any chance for success, the Army will have to

maintain a consistently high level of combat readiness. Maintaining this

high lev el of combat readiness will necessitate frequent evaluations of

individual and unit proficiency and the development of effective means to

diagnose and remediate performance deficiencies.

The need for more frequent performance evaluations is not easily met.

The Army's emphases on performance-oriented training and criterion-referenced

testing already have increased the demand for training and evaluation uses
of operational equipment and accompanying support resources requirements
(e.g., fuel, ammunition, spare parts) during a time of inflation and

budgetary constraints. More frequent performance-oriented individual and

collective readiness evaluations would thus tend to strain an already tight

situation.

A proposed solution to the problem of conducting more frequent evalua-

tions in the face of tight resource constraints is to conduct these

evaluations using training devices (e.g., simulators, mockups, etc.) instead

of actual equipment (e.g., Finley, Gainer, & Muckler, 1974; Hopkins, 1975).

Precedent already exists for employing simulators in this way. The
commercial airlines and Federal Aviation Administration use flight simlators
extensively in proficiency assessment. Also, the militiry is making greater
use of training devices to evaluate individual and collective skills in
other areas such as maintenance, antisubmarine warfare, and air defense
artillery (Hawley & Dawdy, 1981a).

Improving the proficiency assessment capabilities of the Army is the

idea behind the training Device Operational Readiness Assessment Capability

(DORAC) concept (e.g., Finley, Strasel, Schendel, & Hawley, 1981). The

concept suggests that training devices could and should be designed with

the embedded capability for assessing operational readiness, and it would

provide a coZ.-hencf its method for training device proponents and developers
to determine if and how to imrlenent a DORAC in the design and utilization
of any specific device (Hawley & Dawdy, 1981a, 1981b).

The research reported here was carried out to facilitate the implement-

ation of a DORAC on Weaponeer (WP). a rifle marksmanship trainer configured

as an arcade type of device. More specifically, testing was conducted to

determine if performance on UT can be used to predict soldier's ,11l6..1
live-fire qualification, or record fire (RF), performance. RF is an annual
requirement, and its conduct hmposes tLme and Lost burdens on commanders
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who must billet and transport troops to remote RF facilities. This
is a particular problem within U.S. Army, Europe (USAREUR) because
of the scarcity of certified outdoor range facilities capable of
satisfying RF requirements.

Method

Subjects. Sixty-nine Basic Rifle Marksmanship trainees at Fort
Benning were divided into three equal groups. Assignment to groups was
random with the constraint that high- and low-skill shooters be divided
evenly across groups. Judgments about shooters' skills were based on
progress charts maintained by company cadre.

Apparatus. I' is an M16AI remedial marksmanship trainer designed
to treat individual performance deficiencies (e.g., Schendel & Williams,
in preparation). A non-restorable Ml6Al rifle is equipped with a target
sensor, and each target contains a light emitting diode (LED) which is
sensed by the target sensor on the rifle. A predicted round impact point
is determined by the LED-target sensor alignment. WP has a memory for
recording up to 32 predicted shot impacts and a printer for providing
a printout of all shots on selecLed targets. Recoil is simulated by the
operation of a recoil rod which attaches to the barrel of the rifle. The
sound of the rifle is transmitted through earphones.

WP has three targets: a scaled 25-m zeroing target, a scaled
100-m, "E-:ype" (kneeling) silhouette target, and a 250-m, "E-type"
silhouette target. Targets are presented one at a time, but may be
activated singly or in automated sequence by depressing the appropriate
button(s) on WP's control pane) or remote control box. The silhouette
targets may be programmed to fall when hit by pressing the "kill" button.
Exposure time may be varied from 2 to 30 sec for the 100-m target, 4 to
30 sec for the 250-m target, or set for continuous presentation. Firing
pads used with WP provide the capability for the firer to fire from the
foxhole supported (i.e., with sandbags) or prone positions.

A video display shows the shooter's aiming point which appears as
a dot, or ball of light. The screen also displays the selected target
and the location of hits (and misses). Two unique features of the video
display are the "replay" and "each shot" controls. When activated, the
replay feature shows the movement of the rifle 3 sec *rior to firing,
while the each shot feature displays the location of each shot fired in
the order it was fired. The video display also includes: a numerical
designator for the target on display, the number of hits on the target,
the number of misses, late shots (fired after the target has dropped),
the shot number, and the total number of shots fired (Spartanics, Ltd.,
1976).

Procedure. Each soldier was allowed to fire, with feedback, one
three-round shot group at the WP's 100-m target and one three-round
shot group at the WP's 250-m target. Each soldier was then tested twice
on a scenario, receiving 64 shots in all. Soldiers receiving the "8-24"
scenario fired eight shots at the 100-m and 24 shots at the 250-m targets.
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Soldiers receiving the "24-8" scenario fired the reverse pattern.

Soldiers receiving the "Random" sce .rio fired 32 shots at a 50-50

random sequence of the two targets. .e 100-m target always was

presented for 2 sec, and the 250-m t- .get always was presented for

4 sec. The intertarget interval was typically between I to 4 sec
but occasionally was as long as 8 sec. Both targets fell when hit.
Soldiers receiving the 8-24 scenario and the 24-8 scenario were
tested using a single, randomized schedule of target presentations
which was controlled remotely by the experimenter. For soldiers
receiving the Random scenario, target presentations were under
the internal control of the WP. All firing was done from the
foxhole supported position. Soldiers rested briefly between the first
and second set of 32 shots on a scenario and were provided feedback on
the results of their performance only on complecing testing.

RF occurred 24- to 48-hours after WP testing. Soldiers were
assigned randomly to one of two firing lanes. The course-of-fire
consisted of 14 "F-type" (prone) silhouettes seen at 50 (n = 5) and
100 (n = 9) m and 26 "E-type" silhouettes seen at 150 (n = 10), 200
(n = 8), z50 (n = 5), and 300 (n = 3) m. The first half of this course
was shot from the foxhole supported position; the second half from
the prone position. Targets fell when hit.

Results and Discussion

Three variables clearly influenced WP's ability to serve as a
predictor of RF performance. These were scenario, soldiers' firing
position at RF (foxhole supported position versus prone position), and
first versus second set of 32 shots on W P.

Scenario. Overall performance on the Random, 8-24, and 24-8
scenarios correlated .66, .56, and .41 respectively with performance
at RF. (In these and all other analyses that follow r >.36, p <.05;
r >.49, P <.01). While performance on the Random scenario would appear
the best predictor of RF performance, it probably is not. One soldier's
data contr-huted disproportionately to the strength of this correlation.
When this soldier's data were removed and the correlation recomputed,
r dropped to .41.

In general, the 8-24 scenario produced the strorsdst correlations
(first set of 32 shots, second set of 32, overall) with RF performance.
The weaker correlations observed using the Random, and 24-8 scenarios
probably resulted because these scenarios were too simple. Soldiers
tested on the latter scenarios tended to show uniformly high scores on
IqP, but the usual wide variation in RF scores. For illustration, 52%
of the soldiers tested using the 8-24 scenario hit over half the targets
presented on WP. This compares to 78% of those tested using the Random
scenario and 87% of those tested using the 24-8 scenario.

Firing position. Correlations of WIP scores with the first half of
RF were higher for all scenarios than correlations of W with the second
half of RF. This seems related to the change in position from foxhole
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(first half RF) to prone (second half RP). The relationships for the

8-24 scenario soldiers were as shown in Table 1.

Table 1

Effect of Firing Position on 8-24 Scenario - RF Performance Correlations

1st 32 2nd 32
Shots Shots Overall

RF Foxhole .62 .74 .74
RF Prone .15 .32 .26

Subsequent analyses of other data (i.e., Smith, Thompson, Evans,
Osborne, Maxey, & Morey, 1980) suggest that the effect of firing
position is not peculiar to our use of WIP. These analyses revealed
that practice RF is a significantly better predictor of RF performance
when firing position is taken into account. Practice RF, like RF,
includes 20 shots from a foxhole supported position and 20 shots from
the prone position.

Set of 32 shots. Correlations for all scenarios were higher between
performance during the second set of 32 shots on a scenario and RF
performance than between the first set of 32 shots and R1F. Again in
the 8-24 scenario, performance on the second set of 32 shots correlated
.60 with RF, while the first set of 32 shots and RF correlated only .44.

Conclusions and future directions. WP performance is a good
predictor of RF performance and the prediction is enhanced when firing
position and later shots are considered on the device. To confirm and
extend these findings, further research will manipulate the strength
of the relationship between WP performance and RF performance. In
particular, soldiers tested on WP will (1) fire from both the foxhole
and prone positions, and (2) receive varying amounts of training on
the device prior to firing the 8-24 scenario.

A general conclusion is that implementation of a DORAC will require
careful attention to testing and scoring methods. This may complicate
the implementation process somewhat, but it should not be a particular
problem when training device fidelity is high.
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ABSTRACT

This paper describes the development of a Functional Basic Skills Education
Program (FBSEP) for one Army MOS. The phases of the project include
indentification and verification of necessary basic skills and strategies,
construction of a diagnostic test to measure them, and design of FBSEP
instruction to teach them. A Gagne-type hierarchical analysis procedure was
used to identify and analyze competencies necessary for success in the course.
Competer -es fell in traditional BSEP categories, e.g., reading, as well as some
not-so-traditional ones, e.g., listening, equipment-related reasoning.
Verification of prerequisites, a multi-stage process, has established the
reliability of the analysis procedures and the relationship of identified
prerequisites to AIT course success. The methods developed and used in this
study seem applicable to the analysis of FBSEP needs and design of FBSEP
instruction in other military occupations as well.
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Development of Basic Skills Instruction for the Army:

Analysis and Verification of Basic Skill Requirements

For One Military Occupational Specialty

INTRODUCTION

The Army has long been concerned with the low level of basic skills of some
recruits. Soldiers who are unable to read their technical and field manuals,
and who lack basic quantitative and writing skills cannot fulfill the require-

ments of their jobs in the field. As a result, the Army has become one of the

major teachers of remedial basic skills. Basic Skills Education Programs (BSEP) I

are now offered, at several levels of proficiency (BSEP I, II, etc.), at Army

posts throughout the country and abroad.

However, with the exception of a few experimental programs, BSEP training
differs little from reading, writing, and arithmetic instruction in elementary
school. The skills taught are general skills; the methods include materials
developed for teaching the skills to children; and the goals are generally 1

expressed in terms of reaching a certain grade level, rather than acquiring

particular skills.

There are several problems with this approach to basic skills training.

First, the specific basic skills needed for carrying out military jobs often
differ from those taught in BSEP. For example, while traditional reading

instruction stresses reading-to-learn (reading to store information), Army
reading usually involves reading-to-do (reading to perform an immediate task).
Second, the materials and methods do not appeal to adults, especially adults who
have been "turned off" by traditional instruction for some time. Third, the

time allotted (usually a maximum of six weeks), is too short to raise general
literacy skills to a level sufficient to deal with military materials.

Though general literacy skills are unlikely to improve significantly over a
short period of instruction, significant changes can be produced by instruction

more closely tailored to the soldier's job, that is, by functional basic skills
training (FBSEP). For example, Thomas Sticht and his associates developed a

functional reading skills program for several MOSs which, in six weeks, resulted
in an average gain of 2.1 grade levels in job-related reading skills (Sticht,
1975).

For the past year, Applied Science Associates has been engaged in develop-
ing a FBSEP program for one particular MOS in the Signal Corps, the 31M "Multi-
channel Communications Equipment Operator" MOS. Like many others, the 31M AIT

course has been plagued by a high failure rate, at least partially due to low
basic skill levels of many trainees. It is hoped that a basic skills program
tailored to the 31M AIT course will produce students better able to cope with

the specific reading, writing, arithmetic, etc. requirements of the course. The
program is experimental in two ways. First, it attempts to identify not just
tiaditional basic skills, but also strategies useful for learning from the modes
of AIT instruction. Second, one of its goals is to develop a model for
designing similar FBSEP programs for any MOS.

Before one can design instruction to teach the basic bkills required by a
particular course, one must determine what those basic skills are. Identifi-
cation and verification of basic skills needed in the 31M course was the first
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phase of the project. The second phase involves the development of a diagnostic
test in order to identify students who need basic skills training prior to
beginning the 31M course. And the third phase involves developing and
validating units, modules, and lessons to teach the necessary skills. The first
phase - identification and verification of basic skills prerequisites - is the
subject of this paper.

IDENTIFICATION OF PREREQUISITES

Analysis of the Existing Course

Identification of prerequisites involved two stages: (I) analysis of the
existing AIT course, and (2) analysis of prerequisites. The purpose of the
course analysis was to identify the lowest-level skills actually taught in the
course. The dividing line between these skills and still lower-level ones
(prerequisites for the course), we called Baseline 1. Thus, the purpose of the
course analysis was to identify Baseline 1.

Terminal objectives for each lesson and procedures for teaching them were
obtained by examining lesson plans and by observing instruction being delivered.
Gagne's hierarchical analysis method and classification system were then used to
analyze each lesson (Gagne, 1977). The terminal objective of the lesson,
b .havior X, was classified in an appropriate category (association learning,
discrimi- nation learning, etc.). Next, enabling objectives (Y) were identified
by asking, "What must a person be able to do in order to do X?" The procedure
was repeated, iteratively, for each enabling objective, until the lowest level
of behaviors actually taught in the course was reached.

Lesson analyses were submitted to course instructors for review and revised
as necessary. We were now ready to move below Baseline 1.

Analysis of Prerequisites

Three methods were used to extend the hierarchical analysis below
Baseline 1: (1) The lowest-level behaviors taught in the course were treated as
terminal objectives (X), and enabling objectives (Y) were identified by the same
methods as in the course analysis. (2) The materials used in the course (TMs,
FMs, handouts, data forms, etc.) were analyzed to identify needed reading
skills. (3) The instructional delivery system (lectures, demonstrations, guided
practice) was analyzed to identify listening skills and learning strategies
required to profit from these modes of instruction.

As we proceeded in the analysis, the distinction between basic skills and
learning strategies often blurred. For example, should we call the ability to
comprehend a paragraph describing job standards a reading skill or a strategy
for extracting information from text? Therefore, we decided to use the more
general term competency to describe any prereq.isite, whether skill or strategy
or both.

The competencies we identified fell into several subject-matter categories.
Some of these are traditional subjects of basic-skill instruction: functional
reading, functional arithmetic, and writing (filling out forms). Some are not
traditionally taught in BSEP programs, or, at least, not stressed: equipment-
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related ieasonivg, e.g., the kind needed in troubleshooting, tecirnical infor-
mation about radios and electronics; listening and note-taking dL. ing lectures
and demonstrations. The latter seemed to us to be particularly important in
courses like the 31M, which much of the instruction is cral and all of it is
instructor-paced. Yet, such competencies have received little attention in Army
BCSEP, or, for that matter, in basic skill training at any place o- any level.

VERIFICATION OF PREREQUISITES

Before instruction to teach competencies can be designed, it is necessary
to verify that the right competencies have been identified. This involves
answering a number of questions. (I) How reliable was our analysis process?
That is, do two or more analysts, starting from the same point and working
independently, identify the same competencies, in the same hierarchical
relationships? (2) Can we develop objciive, reliable, and valid measures of
the competencies? (3) Are the hierarchical relationships correct? That is, are
the lower-level skills in each hierarchy tnuly prerequisite to the higher-level
ones? (4) Are the competencies related to performance in the 31M course?
(5) Does teaching the competencies to studenLs lacking them increase their
probability of success in the course?

As the questions imply, verification i5 a multi-stage process. The first
two have been completed; the third stage data collection is complete and is
being analyzed; the fourth and last is not possible until FBSEP has been
designed and implemented.

Stage I Verification

Stage I Verification, conducted early in the analysis, was designed to
verify the reliability of the identification/analysis process. Three analysts,
working independently, analyzed a single high-level course prerequisite into its
components. Both percentage agreement on competericies identified and correla-
tions among hierarchical order were high (average of 75% and .91, respectively).
We concluded that competencies can be reliably identified, using our method.

Stage II Verification

The purpose of Stage II Verification was to try out some preliminary
measures of competencies to obtain student perceptions of course needs, to find
out the level of functioning of 31M students on some of the competencies, and to
examine relationshis between competencies and course performance. A sample of
27 good and 35 poor students were interviewed, and were asked to complete a
series of exercises designed to measure selected competencies. Some of the
results are described below.

Given a brief lecture and told to take notes, good students tended to take
notes which included more information and were better organized than those of
poor students. Moreover, both good and poor students rated the ability to
listen and take good notes as extremely imporLant for success in the course,
thus corroborating our hunch about the importance of these kinds of skills.

I Course instructors selected good and poor students, based on formal and
informal performance measures.
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Technical information concerning radio !ind electronics varied from very low
to very high in both good and poor student6, suggesting that such knowledge is
not important foc success. This was confirmed by low ratings of importance from
both instructors and students. As ihe course is now taught, technical
informatiri is not necessary to learn to operate electronically complex radio
equipment.

In reading, both good and poor students possessed adequate decoding skills.
Comprehension, however, varied widely. Differences between good and poor
students were especially evident in interpreting procedural directions, which
are often presented, in TMs, in syntactically complex forms. Other reading
skills which varied among students included word knowledge and locating
nformation in tables of contents, and in troubleshooting and maintenance tables.

Student interviews suggested a tendency for good students, more often than
poor, to mention the use of visual imagery as a strategy for encoding informa-
tion in lectures, demonstrations, and films. Given the nature of the skills
learned, the modes of instruction, and the types of students in the 31M course,
imagery seems to be a particularly relevant - and potentially teachable -
strategy.

The exercises we had developed seemed effective as measures of the
competencies, and served as prototypes for development of test items in the next
stage.

Thus, Stage II Verification provided information verifying the relevance of
certain competencies (e.g., note-taking, listening, reading comprehension), and
the irrelevance of others (e.g., technical information). In addition, it
contributed to analysis, which was continuing at the same time, by filling in
some holes in the hierarchies.

Stage II Verification and the subsequent completion of the analysis of
prerequisites resulted in an organized list of partially verified competencies
in the following areas:

I. Equipment-Related Reasoning Skills
2. Quantitative Skills
3. Reading Skills, consisting of:

- Reading Connected Discourse
- Reading Labels to Identify Equipment Components
- Reading to Locate Information
- Reading a Cabling Diagram

4. Writing Skills (other than note-taking)
5. Auding (listening) Skills
6. Note-Taking Skills

Stage III Verification

We are currently completing Stage III Verification. Its purposes include:
(1) tryout of multiple-choice questions designed to measure the competencies;
(2) validation of hierarchical relationships between pairs of competencies; (3)
determination of relationships between clusters of competencies and objective
measures of course performance of 31M students. For these purposes, at least
six items were written to measure each competency, and the resulting test was
administered to 163 students beginning the course and 93 others completing it.
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Content validity was built into the test by using the organized list of
prerequisites as a table of test specifications, and by selecting t:.e content
from actual 31M course materials whenever possible Item analysis statistics
(item difficultie" and correlations with total competency scores) and split-half
reliability coefficients have been computed for various competencies and
competency clusters. The results of item analysis include:

- The generally high correlations of item scores with total competency scores
suggest that our competency measures are indeed measuring unitary,
homogeneous competencies.

Item difficulties vary greatly from one competency to another. Some
competencies, especially high-level reading comprehension ones) are extremely
difficult even fo. students completing the course. This suggests that such
competencies are not truly necessary for course success, probably because the
structure of the course makes it possible for students to learn via alternate
modes. For exampl , poor readers may succeed by using listening skills to
acquire the same information which good readers acquire from the TM.

Split-half reliability coefficients for competency clusters varied from .363 to
.945. As expected, the reliability was closely related to number of items in
the cluster. For clusters with 12 or more items, coefficients were .60 or more
with one exception. Since the test used in Stage III Verification was a tryout
version of the diagnostic test to be constructed in the next phase of the
project, steps will be taken to ensure the reliability of measurement of all
competencies verified as important for the course.

For validating hierarchical relationships between pairs of competencies, we
are computing Walbesser's (1968) consistency ratio and adequacy ratio, and Capie
and Jones' (1971) necessity ratio for each pair. fhe results will help us to
sequence instruction to teach groups of hierar,.:..caliy related competencies.

Using data from students uho have completed the course, we are correlating
cluster scores with 31M weekly performance test scores and with end-of-course
test scores. The results will tell us whi.h kinds of competencies are and which
are not related to course success, and wi]] help in setting priorities for
skills to be included in FBSEP.

SUMMARY AND CONCLUSIONS

Stage III Verification will result in a final list of competencies
recommended for training. In addition, the test analyses are feeding into
diagnostic test construction, while the hierarchical validation and
relationships with course performance are contributing to FBSEP design. Thus,
each phase of the project depends upon the .previous one and leads to the next.
The final verification of our entire effort will come when we deliver FBSEP
training to students who need it and determine whether their course performance
improves as a result. We believe that the methods we are using constitute a
viable means of designing successful FBSEP training programs for adults in the
military, and possibly, in the civilian sector as well.
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EQUIVALENCY OF SIMULATOR EXERCISES TO REAL WORLD
EXPERIENCE IN MEETING IMCO STANDARDS

Kent E. Williams and Phyllis 3. Kayten
National Maritime Research Center (CAORF)

Abstract

Recently the IMCO International Convention on Standards of Trz:.'ing,
Certification and Watchkeeping for Seafarers agreed to require one full year of at-
sea time for certification and licensing of maritime academy graduates to be third
mate merchant ship deck officers. This project researched the questions of what

types of Navigational Watchstanding tasks can be trained on a simulator that might
qualify for equivalency to real world experience, and how many hours of simulator
training are necessary to promote the acquisition of skills such that a simulator-
trained subject's performance level would equal that acquired by a typical
merchant marine cadet at sea. All research and training was performed at the
Computer Aided Operations Research Facility (CAORF).

Fifteen first-class cadets at the U.S. Merchant Marine Academy who had had a
nominal year at sea provided the criterion performance levels for a 50 minute
simulated watchstanding exercise. Twelve fourth-class cadets who had no real sea
experience were given a combination of classroom and simulator training aimed at
teaching watchstanding skills equal to the level supposedly reached by the cadet
during the required sea duty. Six of the fourth-class cadets were given 24 hours
and six were given 48 hours of simulator training exercises. Expert masters viewed
video tape recordings of watchstanding performance of the first-class cadets and of
the fourth-class cadets before and after simulator training. Simulator training
resulted in significant improvement in watchstanding performance of both 24 and
48 hour simulator trained groups. Fourth-classmen performed significantly worse
than first-classmen before training and were in most performance categories not
significantly different from the sea experienced first-classmen after training.

Some skills appear to be more effectively trained on the simulator than others.

Introduction

The training of watch officer personnel has long been a major practice of all
maritime nations as evidenced by their respective professional academies. It is no
surprise then that the application of simulators as training devices would reach into
those environments to promote the development of highly skilled professional
watch officers. However, its application at the level of the maritime academies
has been somewhat slow due to the existence of school training ships and
apprentice ship assignments on operating merchant vessels. A major international
convention and recommendations there from, as well as significant increases in fuel
costs and significant advances in training technology have spurred on the utilization
of shiphandling simulators as a viable cost effective and in some cases, a superior
approach to the training of merchant academy cadets. The international events
which have focused the application of simulation for cadet training resulted from
the IMCO International Convention on Standards of Training, Certification and
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Watchkeeping for Seafarers. This convention held in London, 14 June through 7
July, 1978, presented the agreement of 72 nations concerning the establishment of
basic requirements for training for mates, officers and crews of seagoing merchant
ships. Of critical importance to officer training probrams was Regulation 11/4
"Mandatory Minimum Requirements for Certification of Officers in Charge of a
Navigational Watch on Ships of 200 Gross Registered Tons or More". Section 2(c)
of this regulation introduces a requirement for cne "actual" year of seagoing
service for original certification and the year must include six months of bridge
watchkeeping duties under the supervision of a qualified officer. This requirement
poses a real problem for a number of existing officer training programs which do
not include this actual year of time at sea. Among these are the programs at the
maritime academies. Although the U.S. Merchant Marine Academy has a
"nominal" year of sea time in its course of study, the "actual" time at sea is
approximately ten months. The state academies on the other hand primarily
depend upon the training ship cruise system and may have a total sea time
considerably less than the required year.

Fortunately, the convention addresses itself to "Equivalents" in Article IX; Section
(1) of this Article suggests that alternate training methods might be accepted if
they can be shown to have effects equivalent to regulation requirements.

This provision therefore, opened the arena for the use of simulation to supply
partial credit for at-sea duty time and consequently, allowed for a cost-effective
alternative to at-sea time especially for those institutions encumbered by the high
costs of operating school ships. The questions, however, still remain as to what
types of tasks can be trained on a simulator that would qualify for equivalency to
real-world experience and how many hours of simulator training are necessary to
promote the acquisition of skills on the simulator such that performance would
equal that acquired at-sea.

Another fortunate event was taking place in parallel to the activities of IMCO.
This event was a joint program undertaken both by MarAd and the USCG in
anticipation of the role which simulators would play in the training and
certification of watch officers. These agencies had the foresight to plan a difficult
program to determine the types of tasks and shiphandling objectives which could
best be acquired on simulators for all levels of watch officers as well as to
determine the simulator hardware and software requirements necessary to provideeffective training of individuals with various input characteristics (i.e., masters,

chief mates, second mates third mates and cadets). As a result of the ongoing
program, numerous investigations have been published (Hammel and Williams, et.
al, 1978; Friedberg, 1979; Fiore, 1979; Gynther et. al, 1979; Williams, 1980 and
Gardenier, 1979; see also the Fourth Annual CAORF Symposium 1980).

As a logical consequence in the flow of events and piograms addressing the role of
simulation in the training and licensing process, the to be presented project was
proposed. Again, the major question to be addressed by this investigation was the
equivalency of simulator training to real-world experience in the acquisition of
specific watchstanding tasks. The watchstanding tasks in question are those which
must be experienced by the cadet and logged in their cadet training file as a
function of their at-sea apprentice assignment on operating merchant ships. The
cadets in question here are restricted to only those individuals actively
participating in the Federal academy program at the U.S. Merchant larine
Academy, Kings Point, New York.
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Method

Objectives. The purpose of this research was to examine the equivalence of varied
amounts of simulator experience to simulator-applicable aspects of the "one-year"
sea time experience required of marine academy graduates. First classmen of the
Merchant Marine Academy at Kings Point, New York with nine to twelve month's 4

at-sea experience were compared with fourth-classmen, who had completed one 4

year of classroom study but had no at-sea assignment. The fourth-classmen and
first-classmen were compared on basic performance measures reflecting knowledge
of three training objectives: fundamental shiphandling, (i.e. ship characteristics),
rules of the road, and watchstanding procedures.

Subjects

Three groups of subjects were used: (1) fifteen first-classmen who had completed
nine to twelve months at-sea duty and who had successiully completed third mate
licensing, (2) six fourth-classmen with no at-sea duty who completed a course
including twenty-four hours of simulator time (four hours hands-on experience per
individual) with six hours of classroom lecture, and (3) six fourth-classmen with no
at-sea duty who completed a course including forty-eight hours simulator time
(eight hours hands-on experience per individual) with twelve hours of classroom
lectures. Since the question of interest was equivalence of simulator training to
at-sea experience, selected measures of performance on a simulator diagnostic
scenario by the experienced first-classmen were used as baseline performance data.
The same diagnostic was administered to the two groups of fourth-classmen before
simulator training and after their twenty-four to forty-eight hour simulator
training.

Experimental Variables

The one variable of interest, then, was the amount of simulator training system
experience needed to approach or approximate baseline performance of
experienced first-class baseline data. Performance differences on the diagnostic
between first-classmen and fourth-class groups after the fourth-classmen received
simulator training provided a measure of simulator at-sea equivalence, and the
difference between twenty-four hour and forty-eight hour trdining groups provided
a measure of gain with increased amounts of simulator experience.

Description of Training Program

The training program for this study was designed to provide fourth-class cadets
with accelerated experience in specific aspects of fundamental shiphandling (i.e.,
ship characteristics), Rules of the Road, and bridge procedures in an attempt to
determine equivalence to at-sea experience required before licensing. Following in
pre-test for all cadets, the two groups of six fourth-classmen participated in hands-
on simulator exercises and classroom lecture/discussion of events and topics
relative to the three training objectives mentioned above. The design of the
experiment along with Ehe flow of events is presented in Table 1.
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Pre-Test/Post-Test Diagnostic Specifics

The pre/post-test diagnostic scenario was designed to elicit watchstanding tasks
associated with skill and knowledge requirements assumed to have been learned at-
sea during the midshipman apprentice ship assignment on operating merchant
vessels. A considerable number of tasks and procedures must be integrated by the
watchstander in order to satisfactorily make the vessel passage. The scenario
evolved within the CAORF New York Data Base. (See Figure 1)

The cadets entered the bridge of the simulated ship, which was in motion and on its
way to arrival at Ambrose via the Barnegat Traffic Lane. Each cadet had been
given "standing "' and "arrival" orders instructing him/her to:

1. Arrive abeam buoy "BA" at 0840 and adjust speed accordingly.

2. Switch to hand steering 7.0 miles south of "BA" buoy.
3. Notify pilots at buoy "BA" of 0930 arrival and adjust speed to make ETA

at pilot station.
4. Engine room should also be notified of arrival times.
5. Call master five minutes before abeam of buoy "BA".
6. Test steering gear and engines astern prior to "BA" buoy.
7. Notify master if in doubt at any time.

During the test scenario, the cadet was expected to take over the watch from a
confederate experimenter-watchstander, who offered the same information to all
cadet, unless the cadet requested additional information. The watch lasted from a
simuIc.ed 0750 to 0840, at which time the confederate "master" arrived on the
bridge to be briefed. Cadets were evaluated on their performance of required
tasks. Their expected performance includes the following chronology:

0750 Watch Transfer - relieving mate should verify the following information:

* Course/compasses (visual)
* Vessel's position (through fixes)
* Speed (distance run/time from chart)
* Active targets (visually/radar, radar plotting)
* Night/special orders (read and sign)
* Familiarization with watch period specifics (future course or speed

changes, currents, obstructions, navigation aids, logbook entries, etc.)

0800-0840 - Steady State Watch

* Monitor vessel's position along plotted track
* Monitor traffic and assess (course changes, speed changes,

communication)
* Observance of standing orders (speed adjustments for arrival times,

communication with pilots, engine room, master, etc.)
• Manage watch (port preparation; pilot ladders, etc., interactions with

helmsman, lookout)

0840-0900 - Arrival State Watch

Brief master on watch status (active traffic, communication, vessel
course and speed, etc.)
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During the steady state watch, the cadet is presented with traffic, both meeting
and passing, and must abide by Rules of the Road and prudent procedures to avoid
close encounters. Also during the steady state watch the steering engine is made
to fail, and the cadet must take proper measures in order to facilitate restoring of
steering.

Measurement of Performance

On completion of all tests and training, six expert mariners from the New York
chapter of the- American Master Mariners Association served as judges of
performance. Masters were chosen because of their significant personal interest in
judging and determining performance levels 6f prospective officers of these
masters' ships. Their objective was to view the video tape recordings of the
performance on the simulated watchstanding scenario of the six first-class
midshipmen who had completed the nominal year at sea, and the twelve fourth-
class midshipmen before and after simulator training. There were 30 video tapes in
all, consisting of recordings of pre-tests and post-tests for the 12 fourth-classmen
(24 tests) and pre-tests only for the six first-classmen. Each tape lasted the length
of the diagnostic scenario, approximately 50 minutes, totaling almost 30 hours of
viewing time.

Presentation of the tapes was "blind". The raters were not informed of the class
status -)f the cadet being viewed, nor were they told whether they were viewing
pre- or post-training performance. The raters were aware that the tapes would
contain repeat performances by some of the midshipmen. However, the picture
resolution was not high enough to allow recognition of personal characteristics and
the cameras were more frequently dii ected at instruments and displays than on the
cadets. None of the raters admitted to recognizing any cadet from previously
viewed tapes.

Scoring of Forms

The form was scored in the following manner:

The evaluation form was broken down into four parts, corresponding to four major
portions of the watchstanding scenario. The four sections are clearly delineated in
the evaluation form: (1) Watch Transfer, (2) Steering Failure, (3) Steady State
Watch (hereafter referred to as Watchstanding) and (4) Briefing Master.

Scores for each section were computed separately. Scores for the Watch Transfer,
Steering Failure and Briefing Master were all computed in the following manner:
The total number of boxes (activities) checked either "yes" or "no" comprised the
total valid answers scored. The total score for these three performance categories
was equal to the per-entage of boxes checked "yes" out of all valid answers scored.
Thus, if a box was unscored, it was treated as non-applicable rather than as a
necessary action which was not taken. Cadets, then, were not penalized if their
behavior was appropriate, even if they did not perform a particular task listed in
the rating form.
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The Watchstanding (Steady State Watch) category was scored by computing the
average rating of all five point scales actually scored by the rater. If a question
was not answered, i.e. no number was circled, this question was not included in the
average.

Results

Performance Differences at Time of Pre-Test

Table 2 depicts the pre-test comparisons of experimental groups. Differences
between the first-class, fourth-class 24 hour and fourth-class 48 hour training
groups were analyzed separately for the four performance categories: (1) Watch
Transfer, (2) Steering Failure, (3) Briefing Master, and (4) Watchstanding.

Because of the extremely small amount of valid data within some groups,
statistical significance was very difficult to achieve. The lack of valid data was a
product of two factors. The first factor was the unavoidable small number of
subjects in each group. The second factor is somewhat more significant: the
masters left many questions blank because they felt they were not applicable or not
clear enough. This reaction led to the redesigning of the evaluation format, for
future research projects. Some differences, however, were significant, and are
reported here.

With respect to pre-test group differences, the three experimental groups were not
statistically different for the performance categories of Steering Failure and
Briefing the Master. In the Briefing Master category, it appears that the first-
classmen were much better than fourth-classmen in performance, but the numbers
of subjects in the fourth-class group cells were too small to allow for statistical
significance.

In the Watchstanding category, first-class cadets were significantly better than the
two fourth-class groups, which did not differ from each other. This difference is
what would be expected at pre-test. For the Watch Transfer category, the fourth-
class 24 hour training Eroup scored significantly lower than the first-class and the
fourth-class 48 hour group. No explanation can be given for the surprisingly high
average score of the 24 hour fourth-class group. Although their average score was
relatively lower than the first class group, statistically this difference was not
significant.

Performance Differences at Time of Post-Test

Table 3 depicts the performance differences between the first-class group and the
two fourth-class groups after training. No significant differences were found
between any group on any performance measure. On two measures, Steering
Ftilure and Watchstanding, the two fourth-class groups had higher average scores
than the first-class group although these differences were not significant. It should
be noted, however, that the fourth-class groups were significantly worse than the
first-class group in the Watchstanding category before training (see Table 2). After
training this difference disappeared.
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Effectiveness of Simulator Training - Main Effect and Time by Training Interaction

Tables 4 and 5 depict the main effect of simulator training from pre- to post-test
and the differences in training effect due to amount of training, respectively. A
statistically significant increase in performance level from pre- to post-test (Table
4) was found across fourth-class groups for the Steering Failure and Watchstanding
performance measures. The increased performance level from pre- to post-test for
the Watch Transfer performance category was not statistically significant. The
Briefing Master category showed no significant change, although this finding is du,
to the lack of valid data. From the data available, the pre- to post-test differences
appear to be high based on visual inspection, and would be expected to be
statistically significant with more valid data.

The differences depicted in Table 5 between the 24 and 48 hour training groups are
rather hard to interpret. There were no significant differences between the one
week 24 hourweek 48 hour groups in pre- to post-test change for any performance
category except for Watch Transfer. In the Watch Transfer category, the 24 hour
group showed a change from pre- to post-test statistically different from the 48
hour group. In fact the 48 hour group showed a performance decrement while the
24 hour group showed a performance increment. Although it is difficult to
speculate on these differences given the small number of subjects in each group, it
is possible that the behaviors rated in the Watch Transfer section were not stressed
in later sessions, and the cadets in this group may have felt that they did not need

to ask the mate on watch for information they had learned how to gather
themselves. If this was the case, instructors should be warned to stress this
important step in watchstanding thoughout the training session.

Discussion

Simulator training was found to have a significant effect on watchstanding
performance. Because of the relatively small range of scores given by masters, the
difference in training effect from 24 to 48 hours is difficult to determine. It
appears from this evaluation that a greater range of training hours must be tested
in order to evaluate the differential training effect of varied hours of simulator
experience. The decrease in performance from 24 to 48 hours in Watch Transfer
(see Table 5) cannot be explained at the present time. It appears that the masters
used a different set of priorities when evaluating watchstanding, and in particular,
Watch Transfer performance than was anticipated in the development of the rating
form. This different in rating (and training) priorities was discussed in depth during
the evaluation procedures. The results was a restructuring of the evaluation form,
and suggestions for areas of emphasis in training. Use of the new evaluation form
in future training research will most likely decrease any ambiguity in analysis of
results.

Analysis based on the preliminary form, however, yielded consistent ratings from
the masters, and clearly indicated an increase in performance levels after
simulator training. These results further suggest some measure of equivalency
between performance gain due to at-sea experience and that due to simulator
experience for specific deck watchstanding tasks.
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TRAINING PROGRAM EVALUATION:
AN APPLICATION OF DISCREPANCY EVALUATION

TO MILITARY TRAINING

Donald M. Kristiansen
US Army Research Institute - Fort Knox Field Unit

The primary mission of the Army is to wage war. When the Army is not
waging war, its primary mission becomes training to wage war. Leaving aside
all the problems with constraints to training, training distractors, etc.,
training is taking place throughout the Army every day; institutional training
programs, transition training programs, unit training programs, school train-
ing, individual training, collective training, and special training (Army
Correspondence Course Program, Training Extension Course Program, etc.).

This training has been developed in response to certain needs and, hence,
has goals. These goals are usually expressed in terms of objectives. Training

programs are developed to achieve the objectives, tests are given to assess
soldier proficiency, and the process usually stops there. The Army has a pen-
chant for developing programs, directing their implementation, and then making
three rather large assumptions: 1) that the program design will, in fact,
realize the program objectives, 2) that the program has, in fact, been imple-
mented in accordance with program design, and 3) that the products of the
program (trained soldiers) do, in fact, meet the original goal. Too often,
these assumptions are not warranted but no one knows that, because there are
few normal ongoing training program evaluation systems in the Army (GAO, 1981).

Training institutions (centers and schools) do not routinely examine the
training process (Hall et al., 1976). Directorates of Evaluation are usually
charged to ensure that the right things are being taught to the right standards.
But, there is some question, usually, as to what should be taught in the first
place (since centers often doubt the validity of their front-end analyses),
and either standards are not firm or they are excused as being inappropriate
for this stage of training, unachievable given current resources, or given
scant attention. Transition training is usually examined in terms of the hard-
ware operations rather than the training process, the question being, "Are we
training these soldiers to correctly operate that piece of equipment?" Units
seldom examine in-unit training from the process standpoint, the focus being
on the product, terminal soldier proficiencies.

For those of you who have closely examined training, as a naturalist
would, unobtrusively observing what goes on, you know what the results of this
lack of attention to training process has been. For those of you who have not
been able to do that, let it suffice to say that in many instances, the train-
ing process has not been tightly managed and shows the direct effects of having
been free to become instructor specific. Proficiency is determined by who
trained whom, today.

Where this situation exists, it can be turned around if the chain of com-
mand would begin to pay attention to the training process. Most commanders
would like to but they do not have materials and guidance, written for them,
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that tells them, in detail, how to do this. ARI at Fort Knox has addressed
this need and has produced and piloted a system for use by commanders who want
to attend to the training process, at the school, center, or unit level.

The ARI system, called Training Program Evaluation (TPE), is a variant of
a system developed by Malcolm Provus and his associates in the Pittsburgh
school system in the early 1970's in response to needs to tell the federal
government how effectively they were spending educational grant money (Provus,
1971). TPE is also similar to systems reported by Stake (1967) and Sanders
and Cunningham (1973). Provus and his associates, at the beginning of their
studies, thought they knew what was going on in these programs. Then they
tried to describe, in an objective fashion, what was happening (tried to be
data based) and found out that they did not really know what was happening.
And they did not have ready procedures for finding out. On investigation, one
federally funded remedial training program was described as 150 different pro-
grams, each one unique to a single teacher. To solve the problem of evaluating
the effectiveness of educational programs, Provus and his co-workers developed
a system called Discrepancy Evaluation. This system worked well for them, and
the application we have come up with for use in the Army appears to work well
too, at least in the applications conducted so far.

I want to describe for you, Discrepancy Evaluation, and our program, TPE,
to show how they are similar, and describe the TPE applications that have led
to an ever widening interest in the Army training community.

The first problem Provus found was that the goals were not specified
clearly enough for everyone concerned to get a firm grip on what the program
was supposed to accomplish. Goals were expressed in terms that defied evalua-
tion. The Army does better than this, but not always. Goals, in the Army,
are expressed as training objectives. Many training objectives are not measure-
able. We still familiarize people, we still orient them, we still require per-
formance in accordance with section so-and-so of such-and-such a document which
is, in fact, thirty or forty pages long and contains no clear description of
th.3 task.

The second problem Provus found was that, in many cases, the educational
program, as designed, would just not realize the objective. The design was
poor. Even if the program was faithfully carried out, the objective would
probably not be achieved. In the Army, we have a recognized process that
training design is supposed to go through to meet this problem; ISD or some
variant. In fact, little training is desigaed by people expert in this process.
The major problems they have are covered by ISD phases III. (Specify Learning
Events/Activities), 111.2 (Specify Instruction Management Plan/Delivery System),
and 111.5 (Validate Instruction) (Schulz et al., 1979). What usually happens
is that subject matter experts, some NCOs, are tasked to develop a training
package. They do the best they can but they are being tasked to do a job they
have not been trained to do. Then, the Army seldom follows up to determine if
the training program they have designed will, in fact, if faithfully imple-
mented, realize the training objectives.

Next, Provus found that programs were not being implemented as designed.
Each teacher was left to his or her own devices to interpret the objectives,
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including the tasks and standatds, and were seldom conversant with the design.

Often, implementation did not differ from design so much because of constraints

as because the teachers did not want to use the design; they liked theirs bet-

ter. The Army does not often check to see if training design is, in fact,

being faithfully implemented. Not only are standards given little attention

but tasks are not trained, other tasks (not specified) are substituted, demon-

strations are not given, and practize is not only not given, in some instances

it is not allowed. The overriding notion seems to be that training is what

the instructor does, rather than what the soldier does.

Provus decided that product measurement did not make much sense if you

did not know what process had produced the product. If the product does not

meet the requirements of the training objectives, you have no information on

which to base modifications so that you do get the product you want next time.

If the product is all right, you have no guarantee that it will remain all

right unless you can specify that the process is stable. We do a lot of prod-

uct measurement in the Army but not much process measurement. We assume, that

because we have measured the soldier, usually having his instructor do the

measurement (with all that leniency error) and not paying too much attention

to standards, that we have satisfied the need to know. We know, in the Army,
that programs or processes that are not examined, deteriorate. Training is no
exception.

Training Program Evaluation is a "discrepancy evaluation" like system for

examining the training process. It asks a series of questions about a training

process, carefully stepping an evaluator through the evaluation. It examines

seven aspects of training: the objectives, the design, the site, lecture events,
demonstration events, practice events, aihd testing events. It asks some funda-

mental questions: Is the goal for this training specified clearly and unam-

biguously? Will the goal permit measurement of its attainment? Will the de-

sign for training realize the objectives? Has the design been faithfully

implemented? Does the test measure the tasks that have been trained? Is the

test free of contamination (hints, prompts, cues)? Are the soldiers, in fact,

proficient, as defined by the objectives?

Four job aids have been prepared for this process (Kristiansen and Witmer,
1981a; Witmer 1981; Kristiansen 1981; Kristiansen and Witmer, 1981b). They

have been written for use by a branch qualified Captain who is not sophisti-

cated in educational technology.

One job aid is a guide for examining lesson plans for adherence to sound

training principles. It asks twenty questions of a lesson plan (or training

plan, or training outline). These quest'ons examine, in depth, the training
objectives, the training prescription (what activities have been planned for

the soldier that will ensure his or her proficiency on the interriediate and

the terminal objectives), and the test (does it measure what has been trained
and is it designed in such a fashion that it will yield useful scores).

Another is a guide for the training observer. When we first started de-

veloping this systLm, we found that observing the triining process is not some-

thing that everyone can easily do. Mast NCOs, a least, and most educational

technologists that have used the system, needed training. They could not see
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"training process." What usually happens is that they get caught up in learn-

ing to do the task, or checking to see f the task is being trained correctly
(training content), or they just watch without collecting any information.
Since this system is data based, the observer is a data collector. The object
is to capture data on what actually happened so it can be compared to what was
supposed to happen. We had to develop a three day workshop for observers.
workshop consists of an introductory session where the system is explained a
the training process variables described. Day two is used to actually examine
or observe an ongoing training program. Day three is used to compare what the
observers recorded with what the evaluator or analyst (the one running the
workshop) recorded. The observers get a chance to try the system out and the
evaluator gets a chance to see who is goud at this and who is not. This ob-
serve-is guide lists 109 questions that can be asked of the training process.
Some of the items are easily seen and some are harder to see. These have been
identified so that the analyst can pick the items for the observer's to use.
Each item is described so that the observer knows what to look for.

Another job aid is a guide for fixing up training found deficient during
a TPE. It lists a "fix" for each item in the observer's guide and has, as
background for the analyst, sections describing practice and feedback. It has
been described as a useful document for training developers, too, since it
describes, in layman's terms, the "do's" and "don'ts" of training develcpment
and implementation.

The final job aid is a guide for the analyst, helping him or her to manage
all this. It tells him or her, in detail, how to plan, organize, and carry out
the TPE. It has a section on how to conduct a workshop for observers. It has
a section describing how to organize to get acceptance of the findings (since
the evaluator is usually in an adversary role from the very beginning). It
suggests various ways to report the results.

The system has been piloted at Fort Knox against initial entry training
programs and the advanced NCO course, against selected officer training modules
in the basic course, against the NET program for the Ml Tank during OT-III
(where three companies were trained), and against selected blocks of unit
training, boLh individual and collective. At the Ml Tank OT-III we had to
train some 100 observers and manage data from as many as 30 training sites.
The system provided useful process data that would not have been available
otherwise. The data was used to fix the training where it did not work very
well.

A number of positive results came out of the use of TPE at the Ml OT-III.
Fewer adverse comments were made by the observers during the second company's
training than during the first (and the observers were independent groups).
The same finding held for compan three versus company two. The instructor
group credited many of their program changes to feedback from the TPE. First
time GO rates steadily rose from the first company to the third company. Not
all of this was credited to improved training but the personnel involved in
conducting the training for the OT were willing to credit TPE for much of the
information on which to base training improvement.
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An abbreviated version of TPE has been published in Army Trainer. It con-
tains fifteen things to look for when evaluating training. It will be useful
to units where they do not have the resources to organize an official training
evaluation function.

TPE is a start toward upgrading the state of the training process in the
Army. It has been business as usual too long.
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ASSESSMENT OF TRAINING

The state of Army training is assessed within the framework
of a general equation for trainee performance. Of the five
elements of the general equation, two are identified as major
contributors to enlisted training losses: leader orientation
and training quality. The effects of these two elements are
demonstrated through actual examples and research findings
and it is suggested that their effects are largely unrecog-
nized by the training leadership and the research community.

In this paper I aim at assessing the state of Army training in technical-
skill training areas, training in those skills we would categorize as more
objective on the continuum depicted in Fig. 1; generally that training, occupa-
tional training, which we administer to newly enlisted personnel. The title
of Figure 1 is to highlight the essential role of measurement in evaluating
training outcomes. As we approach
either end of the continuum in Fig. 1, our LEAST 4 -* MOST

measurements, and interchangeably, our .leadership .essay .admin check . isassemble

training, become more or less objective. spondence .compute mii-
ary pay

The assessment in this paper is organ- Fig. 1. Test validity contir.tu

ized around the general equation in
Fig. 2. Most of the data that I will show is taken from technical skill
training courses for newly-enlisted Army personnel. My basic purpose is to
highlight the effects of two elements of this equation which, in my opinion,
are largely unrecognized by our training leadership at TRAINEEPERFORMNCE-

all levels of command and likewise are generally unrecog- ,ptitudes
nized by our professional research community. I

Motivation

The views in this paper are my personal views, dis-

tilled from 27 years association with the Army's training LeaderOrientation

system as a staff training specialist, currently with an
Army Service School; previously with our headquarters at TrainingQuality
Fort Monroe, Virginia and initially with another Army
Service School. Obviously, my personal views do not
necessarily represent the views of the Army or my current . . lTraineWn

organization of association. I do have the agreement of . Equation

my command to present these views. Even so, I offer these views anonymously;
not because I fear reprisal, but because I believe that the criticisms I offer
apply to any Army Service School (Public schools and Universities also). And,
because I am certain that some will take strong issue, I don't want my school
to take the "hits" alone.

With the preceding said, examine with me each element, in turn, of the
general equation in Fig. 2.
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Aptitudes

Byaptitudes- I mean the abilities measured by tests like the old Army
Classification Battery (ACB), our current Armed Services Vocational Aptitude

-Battery (ASVAB), and similar batteries. The relationships between these such
measures and various trainee performance measures has been studied exhaustive-
ly. On the average, the relationships between these aptitude measures and
trainee performance measures are low, around .4, ranging up to a maximum of
around .5 and to a low of .1.

We do have a few examples of considerably higher aptitudinal relationships
with -trainee performance. In the late fifties and early sixties several re-
search reports by the Army Signai School at then Fort Monmouth, New Jersey
reported correlations approaching .7 between the Electronic Aptitude measure
of the old ACB and trainee performance. My explanation, one that you will not
find in any of these research reports: strict adherence to norm-referenced
testing techniques-- all training tests multiple choice, minimum standard
deviations of 7, and each item required to possess statistically significant
positive discrimination. A major argument within the school at the time was
whether the training test cut scores should be set at minus 1, minus .75 or
minus .5 standard deviation. Attrition rates in the enlisted courses were
high; 20 to 40% and more. One course had a recycle rate of 120%. The
generalization I draw from the Signal School research reports: you can get
higher correlations between aptitude measures and trainee performance measures
by norm-referencing your training tests. And, of course, you can fail a lot
more students too.

An aside of interest. One of my former supervisors told me of an incident
that occurred during the time period that the Signal School was rigorously ap-
plying norm-referenced evaluation techniques to their training tests and
concurrently arguing for higher aptitude prerequisites. The draft was then
ongoing and DA slected the training assignment of draftees based on their apti-
tude scores. To see what would happen, DA, unannounced, raised (considerably)
the minimum required prerequisite apititude scores for selected Signal School
courses. Did the attrition rates go down? My former supervisor said that the
attrition rates did not change.

Our typical trainer, at any level, gives far more credence to aptitude
than is warranted. Few understand that the relationships between measures of
aptitude and trainee performance are generally very low. Even fewer know that
the correlations between aptitude and various measures of job performance are
even more dismal, around .10, hardly worth more than a casual glance.

Our relatively recent emphasis on performance or criterion-referenced
training tests has generally reduced the relationships we typically obtained in
the past between aptitude measures and trainee performance. This reduction
should be the goal of training and its occurrence cause for celebration. But
our typical trainer generally holds opposite views.
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Motivation

I reluctantly include motivation in my general trainee performance equation
because our typical trainer has considerable faith that it plays a large role.
"He (or she) is just not motivated," is a frequently heard remark around serv-
ice schools. Questioning its reality and suggesting that the trainer can in-
fluence it borders on heresy. There are a few, nice, exceptions.

When calling on motivation to support a recommendation for failure or to
explain a failure, a frequent occurrence, our trainer is usually referring to
internal or intrinsic motivation. References to external or extrinsic motiva-
tion are rare. The distinction between the two forms, and the trainer's role
in the latter, is largely unrecognized in the context of training.

Commanders and directors of training have, with some frequency, ordered
the development and application of motivation tests and, we have used them, to
counsel students and to decide their disposition. We did not ask, we did not
know to ask, of the validity of the test.

In fact, we can't measure either form of motivation with any degree of
acceptable accuracy for decision making about individuals. But, we can demon-
strate with impeccable evidence the existence of extrinsic motivation. In a
context now disassociated from training, both trainers and non-trainers across
the Army believe in extrinsic motivation. (More on this in the next section.)

Leader Orientation

This is the least emotionally loaded label I could conceive of to denote
what I believe to be a most significant factor in the trainee performance equa-
tion. Here are several examples, representative of many more, which collec-
tively suggest that leader orientation has great influence on the trainee
performance equation.

The attrition rates in Table 1 are taken from US-CONARC publications (US-
CONARC was the predecessor of our current TABLE I
Training and Doctrine Command). These were an- Loss Rates (in Percent) in the Radio Coceijnication Courses

nual publications entitled "US Army Service Conducted by Infantry. Armor, and Artillery Schools.

School Training Reports." All three of these
courses were of the same length and all three "'p Lh F__

65 18.1 .9 11.5aimed at training newly enlisted personnel to 11.7 6.0 29.0perform field maintenance of the identical 63 12.2 22 36 .0
Q 5.8 19.0 28.0field radio. Trainee aptitude prerequisites 61 5.2 17.0 16.560 8.7 11.4 -- "

were the same for the three courses. Except 59 1145 o:o- 11.658 1 9.2 1 4,1 14.

where noted, all three were large volume 57 178 8.2 2.7

courses; 500 to The Armor School had an article

published in "Army" explaining how they did it; "Data froFscalYear USCOWC ScholCurseAttritionReports. Output each Y was voltm training, 5 to 24
hundred except where noted.basically "hands-on" practice and lots of it, Oundut as53;c noloses.

ho training conducted.
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coupled with a leader orientation of "You send them, we'll train them." The
o6ther two schools continued with multiple-choice testing and their long
standing concern with "poor quality of students." Our training leadership at
the headquarters'believed that an "M1 Pencil" (A WWII expression to indicate
falsifying test scores) explained the small attrition rate at the Armor
School:: They were passing people they should have failed. But field
supervisors were unanimous in their praise of the graduates. Leader
orientation can explain much of these differences.

Table 2 illustrates a more recent example of leader orientation. These
disproportionately high female and
male loss 'rates occurred at a time TAELEwhen female aptitude prerequisites Male and Female Loss Rates In Eight Enlisted Courses *, FY 77 and FY 78

were much higher than male aptitude C __o__

prerequisites. The differing loss C M Leas

rates cannot be explained by con- Course male Female Male Female X2.*

ceding sex' differences in math (if 7 1 5 35 4 ***C 5 4814.6 126 .836

you have such a persuasion . . . re- 282 166 117 9:6 457

search has not resolved the issue F 170 88 27.6 39. 3.320
G 465 624 8.2 8.3 .OD9.it is a current hot debate topicin the liter ature). Some of the dif- *Minliue mental standards for female accessions, as measured by the

-Armed Forces Qualification Test (a general screening test) was at the

ferences are quite large and stastis- tme much higher 59th percentile, than for males (between 15th and 431st percentiles).

tical ly significant by Chi square .Ch Square-tests for differences betwen the numbers of male and female~students failing.** < .05
tests (see table 2). I prefer the ex- V:,, <:0
planation of sex bias against the
females in courses A and F. If aptitudes mean anything, the ladies should
have outperformed the men. At the time, the ladies had to meet much higher
course prerequisite aptitude standards then did the men. The commandant of
the school elected sex bias as the explanation and the differences in the
failure rates ceased following the Commandant's discussion with the course
directors involved. It was rather difficult to argue that particular courses
were being deliberately assigned inferior female (or male) trainees in
comparison with other courses.

Table 3 provides an example of significant loss differences among compo-
nents (Active Army, Reserve, and NationalGuard) in one course; clearly different from TABLE 3

Guar ) i onecouse; lealy dffeent rom Comparison of Loss Rates Among Components In the PASC andcomponent loss rates in other enlisted Other Enlisted Courses*

courses. The differences were recognized %Loss
when the Commandant asked why loss rates CoASE'A, Other Courses

were up in that particular course and the in- Coent N Loss
structors replied that the National Guard Regular 354 4.S 15.3

students were the cause. The reported apti- Army

Army 119 12.6 17.1tude scores of the National Guard students Reserve

were alleged by the instructors to be con- National 402 20.6 16.7

siderably inflated: at the time National Guard

Guard personnel administered the ASVAB to Itheir recruits. D ata from first 10 months of FY 79.
e A test of differences among component loss rates yielded

a chi square of 43.23. p <.005
About 6,000 students In about the some component propor-
tins as Course A
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As the reported aptitude scores were alleged to be false, testing them for
differences was meaningless. Aptitudinal differences among the three compo-
nents evaluated via a different aptitude test locally administered. There
were no statistically significant differences among the aptitudes of the three
components.

The instructors then suggested that National Guard students were not re-
sponding to a large portion of the course dealing with what was called SIDPERS:
the Amy's automated personnel management system. Personnel management in
National Guard units was different from SIDPERS: thus, it was alleged that
National Guard students were indifferent to, and therefore failing, the SIDPERS
portiun of the training. A large sample of test scores from the SIDPERS
training were tested for component differences. No statistically significant
differences were found.

Several other possible explanations were checked. The last one checked
identified what came to be, reluctantly, the accepted explanation: a general
instructor bias against the National Guard student; the "Weekend Warrior," and
other choice expletives. Brought to the surface and gently discussed with the
instructors, the differing loss rates among the components ceased.

Table 4 illustrates racial loss differences in one course quite divergent
from the long accepted directions. I offer an
explanation that I must carefully qualify. It TABLE 4

is specul ati on on my part: I readily admit that Kjorty and minority loss rates in one course and seven

I cannot prove that my explanation is correct. 
other courses.

This exception to the expected racial loss rates Student % Loss (N)

coincided with the assignment of a black leader Time category CourseA- OherCourses

3. 10.1as course director. In no way do I suggest that Majority (205) (975)i
his leadership orientation was consciously W3

6.7 13.6
biased. Rather, his strong, laudable, orienta- Minority (239) (992)
tion with black students was: "You are not going
to fail. We must demonstrate that we can." From Majority (614) (3,306)

observing this leader interacting with black stu- 11.,1812, 813 24 1.dents, one would agree with the descriptive ,,,norty (66) (2,569)
labels of "dynamic and charismatic," in hisdeal i ngs with them. High expectati ons of Th ne or, "8. 993". etc. indcate. respectively

2nd Quarter FY 80, 3rd Quarter 9Y 80 etc.
success! But unknowingly aimed at only one
category of student. With the normal rotation/replacement of this course
leader the figures changed to their traditional relative proportions.

Thus far we have examined several examples of what I believe can be fairly
called leader orientation effects within particular courses.
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The influence of more senior levels of leader orientation are, I believe,
also observable. Figure 3 displays attritional losses, initially by FY, then
by quarter, in enlisted
courses over several 25.

years within my school. 20.1 203

The nine enlisted courses 2-0

are-all lumped together 1".5 156
in this figure and the ,6. 15.8 12.3

total numbers are large; io.

around 8,000 each year 85 S.9
and around 2,000 each
quarter. Of interest ,L A ' , _L L A L A A Jhere is what explains the 74 15 76 77 18 19 80 80 80 80 81 Of 81 81 S82

her is whtepan1h 2 1 3 1 41 1 1 2 1 3 1 4 1
"ups and downs"? The ex- F FY BY QUARTER

planations usually of-
fered revolve around "in- Figur 3. Enlisted course losses in percent
put quality." Even "seasonal var-iations in input quality" has been offered as
explanation. I think that senior leader orientation explains a great deal of
the variation in attrition evident in Figure 3. Here are the facts that lead
me to this personal conclusion.

From FY 67 through FY 75 the enlisted course loss rates taken together
ranged from 8 to 12 percent. The Army Service Schools underwent a major
reorganiza- tion in FY 75. One significant result of this reorganization
locally, as related to attritional losses, was the elimination of a five man
staff element whose full time, and sole, mission was monitoring training
quality through training test results. Beginning in FY 76, there was no
command emphasis on training quality (and I recognize that the term "training
quality" was then as now, quite controversial in meaning and practice).
Through the 77-78 FY time period the enlisted course attrition rates reported
during each Command Per- formance Summary were incorrect. (The data in Figure
3 are the correct loss rates.) The reported rates each quarter for each of
the nine enlisted courses were, on the average, about half of the true rates
of attrition. I will never know whether this under-reporting was accidental
or deliberate. I know how it occurred: TRADOC changed the 20 year old formula
for computing attrition rates and the formula was either deliberately or unin-
tentionally interpreted to produce the under-reports. For about a two year
period our senior leadership reviewed attrition reports which under-represented
the true rates of attrition by nearly half. There was no command concern with
attrition during this time period. You must judge for yourself whether or not
the high attrition points can bc explained, at least in part, by command's be-
lieve that attrition was lower than it actually was. I believe this explains
much of the differences.

Late in FY 78 I assumed a staff position within the resident training side
of my school, discovered the under-reporting, and advised the newly assigned
Commandant. This new Commandant had already expressed great concern with the
high attrition rates. This concern intensified to the training staff on the
discovery of the under-reporting. I believe this explains the sigi, ficant drop
in attrition rates observable beginning in FY 79.
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A new Commandant, assigned in the 3d Quarter of FY 80 ("803" in
Figure 3), continued the previous Commandant's concern with enlisted course
rates of attrition. When the 4th Quarter (804) enlisted course attrition
rates were reported, this Commandant expressed concern with the quality of the
graduates. Were we lowering standards? The 8.9% loss rate was the lowest
ever. I believe that the dramatic jump in the enlisted course attrition rates,
up to 15.6 percent for Quarter 811, was directly a result of this expressed
command concern with quality and standards. On seeing the 1st Quarter FY 81
rate, our Commandant suggested that we may have gone too far in emphasizing
standards and quality. And down the figures went!

The lumping together of all of the enlisted courses in Figure 3 masks still
another observation. These individual course attrition rates fluctuate errat-
ically over time just as was observable previously in Table 1: effects of
leader orientation.

A former senior training leader within my school commented on a draft of
this paper:

I have a thought or two on your figure 3 and the accompanying
discussion. As you know . . . I could give you any attrition
rate you wanted and rationalize my way clear. Reason: Be-
cause I would (today anyway) control all the testing and all
the scoring, and there is an ample supply of "M-1 pencils" to
meet any "acceptable attrition rate."

Several years ago a general officer letter addressed one of our NCO courses
which was of great concern to his command. His letter pointed out that our NCO
course had an attrition rate that was one-half to one-third lower than similar
other-service courses and suggested that our standards were too low. Our NCO
course attrition rate promptly increased, in line with other-service course at-
trition rates. This, despite the fact that we, and his command, had inde-
pendently of each other studied the relationships between measures of school
and job performance and had found no relationship. (Neither of the two studies
were published.)

In passing, the many formal studies of the relationships between perform-
ance in training (formal school settings in universities, businesses, indus-
tries, and military schools) and various measures of job performance are en-
tirely consistent in their results. The two are not related. This is quite a
shock to most military training leaders. One of my former commanders almost
threw me out of his office on hearing this assertion. To his credit he later
accepted the generalization and based thereon vigorously pursued elimination
of "class rankings" and designation of "honor graduates." We did stop the
practice . . . until he left.
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Recall the earlier discussion of motivation. We are referring to extrinsic
motivation when we talk about leaders influencing the performance of their
units. I don't like to work with figures (intrinsic motivation) but my leader
'has convinced me that we must get these computations done (extrinsic motiva-
tion). Our typical trainer believes in extrinsic motivation in the context of
unit performance but has little respect for the notion within the context of
training.

That instructors (leaders) influence extrinsic motivation within training
settings has been well demonstrated by research. Rosenthal and Jacobson (1968)
administered a test of "potential" to 650 grammar school children which identi-
fied about twenty percent as likely to demonstrate academic growth above expec-
tation the next academic year. The names of these potential academic
"spurters" were given to the teachers. The "potential" test did the job!
Those children so identified did achieve above expectation. The catch to this
research: the test scores were-ignored and the potential spurters were selec-

ted by a table of random numbers. How an instructor perceives a student does
have impact! According to one writer, this research, now somewhat of a
classic, has been duplicated over a dozen times in a variety of instructional
settings.

Our military training leadership, at all levels, is in general quite in-
sensitive to the leader orientation portion of the trainee performance equa-
tion. While we have great respect for leadership in units, and we invest sig-
nificant resources in leadership training, we are not really conscious of its
operational effects in our training. When there is concern for too high attri-
tion, almost without exception the response explanations involve aptitudes.

Aside from particular biases observable (sex, race, component, etc.), there
are two basic leader views of the role of training which predominate: a
"selective" and an "instructional" role. The former view (select out the un-
fit) is more frequently observable. You hear this former view in infinite and
subtile variations. Fig. 4 illustrates a few of the frequently heard comments
around service schools which reflect a selective

1. *The field is yelling about theorientation. The other basic orientation, "you quWety e are soding the
are trainable," is observable but, in my view, gotta tighten standards."

too rarely. This "failure" orientation has its spoon fee them,
origins in our educational culture. Bell curve 3. ' gt to o at your

grading is our cultural norm. We have had this standards, yorattrito Isso low"

indoctrination, from kindergarten on: there are 4. 'That attrition Is about right."

S. *You have just completed a mostmostly average and a few good, and bad, students; rigorous and demanding course of In-
struction. its difficulty can befailure is alright, even expected, things are not m asured in s e degree by the numberwho began the course with you but are

right unless there are failures (the course is too not graduating with you here today."
(Extract of script for the graduation

easy). Mastery or task competence is expected only cereonyofanenlistedcourse.)

of a few. Achieving seventy percent is "passing." 6. 'Most ofourstudentscomebackat night for long hours. It's-a tough

Average . . . mediocrity . . . is our norm. course'! (With pride.)

7. 'I wouldn't have that student working
for me . . . * "We gotta . .

8. "That Is a tough test.'

Figure 4. Quotes illustrative of a
selective orientation versus an in-
structIonal orientation,
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Training Quality

Training quality is that element of the trainee performance equation which
is, in my opinion, a most controversial issue and one that is greatly bound by
our educational experiences/cultural expectations. I also believe it to be the
element with the most potential for gains.

Our culture has towering faith in education and training. In dollar value
we devote nearly eight percent of our gross national product to public educa-
tion and about the same proportion of the defense dollar to formal training ef-
forts. At any one time, about 15% of our total Army strength is either in our
schools, conducting school, or supporting our schools. We do have faith that
training makes a difference!

Notwithstanding our enormous belief in the value of training we have no
concensus on what is quality training. From this point on, the water I am
wading in gets deeper and more troubled.

I am going to take one example which I believe, had you been with me during
a recent ten year period, you would agree is typical and representative of
literally hundreds of similarly observable incidents within my school.

The "task" is taken from a 10-week course with very heavy demands on the
higher-order verbal skills of listening and writing. in this task, our trainee
must, via his or her long hand notes, produce a typewritten summary of dialogue
typically with around eight participants and ranging in duration to an hour or
more. Tape recordings are not allowed. A typical product produced by a
student would run 20 pages, about half forms, with the rest a summary of the
dialogue; very detailed, bordering on a verbatim transcript.

When the training was designed, there was a great deal of emphasis on what
has subsequently come to be called "front-end-analysis" with the particular,
even singular, objective of designing the training test, before the training
was designed. Even today this is considered to be a somewhat radical approach.

The test took the form of a video tape, scripted and produced at consider-
able cost (and still in use to this day). Scoring was by a check list of over
300 elements; a date, a time, a place, what was said and who said it: each
element scored by product inspection as right or wrong. What the student
viewed as a single test was actually managed as three tests.

Table 5 displays, for the forms portion of the test (the least difficult of
the three parts), the frequency distributions ,w,,
resulting from the 1st and 16th class. Note I
the significant difference between the two dis-
tributions; the first normal, the second highly
skewed. The distributional shapes in between , "
the first and 16th classes each became progres- $ " "
sively more skewed. A graph of the means of
the test scores over the 16 classes would ap-
proximate the classical learning curve. Note
that most of the scores in the second distri- -

bution are above the median score of the first . .... .
distribution. .5,",,
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After each test, item analysis was performed in, then, quite a new fashion.
An entirely new statistic became almost the sole basis for item analysis and
training quality control. We labeled this statistic "percent item miss rate."
We insisted on, successfully in this case, and in hundreds of other cases, one
single rule for its interpretation. For item miss rates of around 20% or more:
suspect, find, and fix an error in the training design/delivery. The principle

was: training design must be good enough for most students. Its operational
definition was: item miss rates of around 20% and higher indicated that the
training was not good enough. Operating under this principle the instructional
cadre shaped, molded, and redesigned this unit of training. Simple design er-
rors were identified and corrected: An incorrect illustration of a signature
block in the training materials, when fixed, eliminated a 50% miss rate. A 90%
miss rate was attributed to a portion of the video tape (the media of the test)
being simply inaudible -- you couldn't hear what was said. A 40% miss rate was
traced to scoring disagreements. Scoring unreliability was rather large ini-
tially as one might suspect.

But as succeeding classes passed, the by-far larger problem became in-
creasingly clear. There was simply not enough practice. Over the first year
the practice materials and the classroom training time devoted to them actually
doubled. It took over a year to develop the needed additional practice materi-

als and two additioal lteAronate, te. au sins The three alerat es r
sions were then used randomly and interchangeably for practice, for grade, and
for makeup/retesting. The original estimate of 6 days of practice proved to be
only half right.

From this one example and, accept as true, hundreds of similar examples in
other courses, I am now in a position to make several observations.

The largest single factor in the trainee performance equation is, on the
average, "training quality" or more specifically, the lack of training quality.

We should redefine our classical model of a test score as illustrated in
Fig 5. The error portion of the true score is typical-
ly presented in our measurement literature as stemming St.S+S+
solely from random errors and the state of the learner; Wee:

he didn't feel good when he took the test and his ob- SIs true Core

served score is less or more than his true score, etc. So, isobserved score

The inference in the classical model is that there is Se Isobserved scor

nothing inherently wrong in the test, test adminis- (easure-ent error)

tration, test scoring, training design, leadership, Sdis (iSC.OrYo

and training administration. But, there usually is! rror)°fltatI

Our educational and training cultures, both public Fig. SRe ,ofaTestScor.
and military, simply do not comprehend that test item
difficulty is, in large part (I would say "for the most
part"), a function of training design, leadership, and administration.
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Criterion-referenced notions have had some impact but in the main our typical
trainer and educator remains largely unaffected by them. They continue on
serenely: "70% is passing;" "that is a difficult test." Our professional
literature, read, if at all, mostly by other professionals, is viewed by
trainers and teachers as a foreign language, full of esoteric terms. Questions
of fidelity, transfer of training, reliability, skill decay, etc., keep the
waters of our professional literature in constant agitation while the testing
waters of our schools remain largely placid. These technical terms are mostly
"non-terms" to the vast majority of our trainers. Try dropping the terms "psy-
chological fidelity" and "stimulus generalization," both representing very
powerful and useful concepts, into a conversation with the typical trainer and
see how long the conversation lasts. Suggest that "The test is OK, let's beef
up the training," and watch the eyes roll. Advise that the cut score on a test
should be set initially in consideration of training quality (usually very
poor) and subsequently adjusted (up) as the traning quality is improved, and
observe the knowing side-glances.

Job/Task Design

I mean, by the term "job/task design," the configuration of the occupation-
al specialty; how we prescribed the performance of each of the tasks, and how
we designed the job givens (manuals, tools, forms, etc.). We have some job
tasks even the most optimum training design has great difficulty in dealing
with.

Two examples to illustrate the issue here. Our original Prefix 5 training,
nuclear weapons employment training, was heavily loaded with some pretty eso-
teric math -- we brought in physicists to train our people in nuclear weapons
employment; compute fall-out ratios, decay rates, etc. Much of the early
learning difficulty was a function of how we had defined task performance.
Simple nomographs later eliminated all the learning problems experienced by
students with minimal mathematical training (and there were quite a few). The
nomographs also reduced the learning time and increased task performance relia-
bility. While illustrating a magnificent improvement in the training, the
story also illustrates that we can do a sorry job of designing a task.

The second example. Back in the days of the 125-item multiple choice test
for enlisted evaluation (did we really get away from that?) there was a carbon
set form (one of many) that our personnel clerks had to complete which identi-
fied personnel eligible for enlisted evaluation (an interesting word choice
an'lysyou weren't just "eligible", you had to). We were going through a task
analysis of the task requirements associated with enlisted evaluation. In
the process we stumbled into over 30 design errors related to one carbon set
form. A few examples. The form (with tractor holes along each side for ADP
processing) was too wide for the standard Army issue typewriter. Tear off
the perforated tractor guides to get the form into a typewriter and yjj had
problems keeping the carbon copies aligned. The sequence of information re-
quired on the form was not the same as the sequence in the source document --
more chances for error, more time required, than necessary.
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The two preceding examples are agreed upon history. Depending on our
perspective, we call them examples of failing to apply "forms management," or
"human engineering." From still another perspective, we didn't think of ap-
plying "job aid" concepts. All- of the labels deal basically with the same
concern: designing a task/tools/manuals, etc., in such a fashion that the
learning requirement is minimal. Going back to the mid 20's, numerous research
studies have addressed the job/task design issues, many of them under the
rubric of "job aids" or "job performance aids." Using a variety of formants,
study after study has reported whopping gains in reduced learning time, greater
accuracy, etc. The message I get from this really large body of research is
that we can achieve large savings through the application of these techniques.
The-other side of this message: how much weight does the element of job/task
design have in the trainee performance equation? It has significant weight,
more here and less there. The reseach clearly supports the existence of this
element of the equation. Even the most optimum training design, leadership,
and administration cannot overcome a poorly designed job/task.

A possible current example, one with which most of you are likely familiar
and have probably felt victimized by; the Joint Travel Regulations. Only the
chosen few really understand that monster and I'm even doubtful of them.
Imagine trying to train Clerks, newly-enlisted personnel, to perform in that
arena.

Again, our training leadership is little sensitized to this potential
source of trainee performance variance. The job-aid advocates within the re-
search community are quite sensitized but they are a small group and rarely
heard by our training leadership.

The job/task design element of the equation is, in the immediate time
frame, a given for the trainer. The trainer must try, through design, to
compensate for a poorly designed system/task. I don't have a strong opinion
on how will we do this, but, I suspect that we don't do it ver" well and that
such is often the root source of field performance problems and related field
commander gripes: to which, our schools are usually quite responsive but not
necessarily in the correct direction.

Summary

Of the five elements of the general trainee performance equation, our
training and research leadership should focus on the element of training
quality. Acquiring and applying a new definition of training quality ("the

training must be good enough for most students") we would then target on that
element offering the most gain. By such emphasis, we cease our generally
fruitless efforts with aptitudes and intrinsic motivation. We stop our
explanations ("naming" is not explaining) that a particular test is "hard,"
that a particular test ques-t-on is a real "ego buster," that particular classes
are bad, that a 20 (or 40, or 60) percent attrition is about right. We stop
judging training by how it looks; a focus on the processes of training. in-
stead we focus on the products of training. This product focus is not a myopic
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"we-love-everybody", "everybody-is-good" approach. It is a hard nosed, patient,
long-term; empirically based approach; a systematic, methodical trial-test-
revise approach to the design and management of training: find, and fix the
(inevitable) training design and delivery errors!

By focusing on training quality (let'o figure out how to . . .) we subtly,
but by the most direct possih lo. ":..,, attack leader orientation; the equally
important element of the trainee performance equation. By such means we at-
tack, and change, cur basic cultural attitudes of failure &nd poor quality
of students. We stop accrc ting 20, 40, and 60 percent attrition rates.

Where should our training research effort go (big bucks here)? Not on the
first two elements. That has been done and done. We know the answers here.
On the last element; job/task design? Yes, continue effort here but be a
little humble. Poorly designed jobs and tasks will continue to be implemented
under operational rtntingencies. Yes, yell about them loudly! But recognize
that our typical military trainer is around too short a time to placp his
marbles on such a long-term pay off. And, recognize that our typical civilian
trainer in a military service school has vested interest in that task. He will
lose that 40-!iuur block of instruction which is why he really exists (only he
really understands it) when you eliminate the learning problem through re-
designing the task.

We lose, on the average, year after year, over one out of four of our
new accessions, new enlisted personnel, through Basic Training and Advanced
Individual Training. The vast majority of these losses are not due to mental,
physical, or disciplinary reasons; they are academic losses. They simply can't
pass our tests. Surely, leader orientation and training quality account for a
signiTcant part of that loss. Reason enough to focus heat on the training
quality and leader orientation elcments of the trainee performance equation.

"MARK HOPKINS"
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RELATION OF COOPERATIVE RESPONSE TO INTERPERSONAL NEEDS

JAREAN RAY
AND

PAUL BROWN*

UNITED STATES AIR FORCE ACADEMY, COLORADO

ABSTRACT

This paper investigates the amount of correlation between cooperative
behavior (as measured by the Prisoner's Dilemma game) and inclusion behavior
measured by the FIRO-B test, as demonstrated by cadets at the United States
Air Force Academy.

PROBLEM

The principles of game theory were utilized to model a situation of
conflict. In this situation, the subjects chose a response that demonstrated
an attempt to cooperate or a response that indicated other motives overriding
cooperation. The FIRO-B test measured behavior based on interpersonal needs
for each subject. The hypotheses are as follow:

H : The higher a person's score for Inclusion (Wanted) the more likely
he/she will select a cooperative response.

H2: The higher a person's score for Inclusion (Expressed) the more
likely he/she will select a cooperative response.

H : The higher a person's combined score for Inclusion (Expressed +
Wanted the more likely he/she will select a cooperative response.

METHOD

SAMPLE

The subjects were 26 volunteers selected at random from cadets who were
studying at the Academy library.

PROCEDURE

Each subject received a brief, general explanation of the expeiiment;
to keep the explanation from influencing the responses, the subject was
told only that the purpose of the experiment was to determine the amount
of correlation between responses on two different surveys, and that he/she
would receive an explanation of the results for his responses after the
experiment. Because the questions on the FIRO-B test might have caused the
subject to be in a more cooperative frame of mind, the subject was required
to complete the Prisoner's Dilemma prior to the presentation of the FIRO-B
test.

*Requests for reprints should be addressed to the second author.
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INSTRUMENTS

The Prisoner's Dilemma

The Prisoner's Dilemma game produced the conflict in this experiment.
It modeled the situation in which two suspects were faced with the choice
of confessing or not confessing to a serious crime. The subjects were
instructed that they did, in fact, commit this major crime. They are
separated, with no communication allowed. The authorities already have
enough evidence to convict each suspect of a lesser crime but are willing
to deal with the suspects. In order to get a conviction of the major crime,
the authorities offer "freedom" to the suspect who confesses if the other
does not confess, while the other would receive the maximum prison sentence.
If both confess, both will be convicted of the major crime and receive a
sentence only slightly less than the maximum sentence. If neither suspect
confesses, they will both be convicted of the lesser crime and receive a
light sentence.

According to the game theoretician's definition, a rational decision
would entail each suspect acting in self-interest to receive the least
time in prison (the highest-valued payoff). Hence, it seems that the best
strategy would be to confess. If suspect A chooses not to confess, then
he may get the light sentence, if suspect B also chooses not to confess.
However, if suspect B chooses to confess, suspect A will receive the maximum
sentence. On the other hand, if suspect A chooses to confess, he will either
receive the reduced sentence or be released, depending on subject B's
decision. It seems, then, that the safest course of action for suspect A is
to confess, so that he will avoid the maximum sentence. This argument is
especially appealing when considering the most legical view that suspect B
will tend to use the same reasoning, also choosing to confess, so that
neither would be released. The dilemma is evident when one considers that
the resulting prison sentence is more than each would have received had
neither confessed (Rapport, 1960).

The FIRO-B Test

The acronym FIRO stands for Fundamental Interpersonal Relations Ori-
entation. The B after the dash indicates the version that measures expressed
and wanted behavior. Developed by Will Schutz, Ph.D., the FIRO theory pro-
poses that interpersonal behavior is determined by the characteristic ways
every person orients himself toward others (Shaw and Costanzo, 1970). The
theory states that interpersonal interaction is a result of three interper-
sonal needs--inclusion, control, and affection--that develop during childhood
(Shaw and Castanzo, 1970). Inclusion refers to integration into a group,
control involves the power and responsibility in decisions between people,
and affection refers co the emotions between people (Shaw and Costanzo, 1970).

For each interpersonal need, the FIRO-B test measures the behavior a
person expresses and the behavior a person wants from others, assigning a
score ranging from zero to nine with a higher score indicating a higher need.
Since both expressed and wanted behavior are interrelated and may influence
a person's decision, the combined score (E + W) for each need may prove to be
a more accurate indicator of a willingness to cooperate. The FIRO-B has been
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used in numerous research studies and has been found to be a very valid
instrument in identifying expressed and wanted behavior for the three
interpersonal need areas (inclusion, control and affection).

ANALYSIS AND RESULTS

The data was analyzed to determine the relationship between a cooperative
response and all three need areas. A regression was run on three sets of data,
each with different values for the interpersonal needs: data for (1) expressed
behavior, (2) wanted behavior, and (3) the sum of expressed and wanted behavior.
In all three cases, the linear model used the response to the Prisoner's Dilem-
ma (a value of zero for "confess" and a value of one for "not confess") as the
observation resulting from the scores for interpersonal needs.

Correlation
A summary of the correlations between the interpersonal needs and the

response "not confess" is given in Table 1.

TABLE 1 CORRELATION WITH RESPONSE "NOT CONFESS"

BEHAVIOR INCLUSION CONTROL AFFECTION

expressed 0.13496 0.17030 -0.05774

expressed 0.25560 -0.03360 0.08352
+ wanted

wanted 0.29019 -0.28778 0.21066

For expressed behavior, the correlation indicates that there is almost
no relationship between the three interpersonal need areas and the response
to the Prisoner's Dilemma.

For the sum of expressed and wanted behavior, there is nearly zero
correlation between the response to the Dilemma and the need areas of con-
trol and affection. However, there is a small amount of correlation between
the response and the need area of inclusion. Of the three areas, inclusion
is the one that will most likely predict or explain the response of "confess"
or "not confess" (Whalen, 1981). The correlation is positive, indicating the
greater a person's expressed and wanted inclusion are, the more likely he will
be to choose the response of not confessing. Although expressed plus wanted

inclusion can be used to predict or explain a response to the Prisoner's
Dilemma to a certain extent, other factors must also be considered (indicated
by the fact that the correlation is not very high).

For wanted behavior, inclusion is again the interpersonal need behavior
that has the greatest relationship with the cooperative onse. Again,
the positive correlation indicates that the greater a pe .on's desire for
inclusion the greater his tendency to choose not to . ess. The correlation
of the cooperative response with control is nearly the same as with inclusion,
only negative. Therefore, the lower a person's desire for control, the greater
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his tendency to choose the "not to confess" option. The correlation between
a response of "confess" and desire for control will be a positive value with
the same magnitude. This indicates that the greater a person's desire for
control, the more likely he will be to choose a response of "confess". Affec-
tion also has a slight positive correlation with the response of "not confess".
Its magnitude, however, is less than that of the other two need areas. This
indicates that a desire for affection will have less of an effect than a desire
for inclusion or control.

SIGNIFICANCE

The partial F statistics for each variable (need area) will be used to
evaluate their significance in predicting or explaining the cooperative
response. If the partial F statistic of a variable is greater than a control
statistic, Fi , the minimum value for a variable to be added to the model,
then that variable is significant in predicting the response. The value for
Fin comes from a table of values for the F distribution, using F1 24, F2 , 23,
and F3 , 22 respectively, at a level of significance of = .05 (Hines and
Montgomity, 1980). For expressed behavior, the results are shown in Table 2.

TABLE 2 SIGNIFICANCE OF AREAS FOR EXPRESSED BEHAVIOR

Variables in Model Partial F Fin

Control 0.717 4.26

Control 0.807
Inclusion 0.546 3.42

Control 0.459
Inclusion 0.565 3.05
Affection 0.053

None of the variables for expressed behavior have a partial F statistic
greater than Fin for any of the three models. This indicates that none of
the variables are significant. Hence, the interpersonal needs for expressed
behavior cannot be used to preduct a response to the Prisoner's Dilemma in
any way. This conclusion is consistent with that indicated by the correla-
tions.

For wanted behavior, the results are given in Table 3.
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TABLE 3 SIGNIFICANCE OF AREAS FOR WANTED BEHAVIOR

Variables in-Model Partial F Fin

Inclusion 2.207 4.26

Inclusion 5.331
Control 5.288 3.42

Inclusion 2.846
Control 5.077 3.05
Affection 0.055

Although no variable has a partial F statistic large enough for it to
be the only variable in the model, the partial F statistics for inclusionand control show that they are significant when the model contains only
these two variables. The variable affection has an extremely small partial
F statistic, indicating that it is not significant. Therefore, affection
cannot be used in the prediction or explanation of the response to the
Prisoner's Dilemma. These findings indicate that wanted inclusion and con-
trol can be used to predict whether a person's response will be to confess
or not to confess. The correlations imply that the larger the desire for
inclusion and the smaller the desire for control, the greater the tendency
will be to respond "not confess". Although significant, the low partial F
statistics and low correlations suggest that other factors are involved.

For the sum of expressed and wanted behavior, the results are given in
Table 3.

TABLE 4 SIGNIFICANCE OF AREAS FOR EXPRESSED + WANTED BEHAVIOR

Variables in Model Partial F Fin

Inclusion 1.678 4.26

Inclusion 1.638
Affection 0.190 3.42

Inclusion 1.976
Affection 0.451 3.05
Control 0.384

Again, none of the variables have partial F statistics greater than F.
Therefore, for the sum of expressed and wanted behavior, none of the
interpersonal need areas contribute significantly to the prediction or
description of a cooperative response to the Prisoner's Dilemma, despite
the fact that there was a small amount of correlation between the coopera-
tive response and inclusion.
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DISCUSSION

These results indicate that a person with a greater desire to be in-
V cluded by others and a smaller desire to exercise control over others will

be more likely to choose to cooperate by not confessing. It seems reason-
able to conclude that the desire to be included would cause a person to
cooperate, this subject will risk being double-crossed, especially if he/
she had only a slight desire to exercise control and would not be as con-
cerned with trying to double-cross his/her partner.

The results further indicate that wanted behavior--not expressed or
even a combination (E+W) is most correlated with the cooperation response.
A person is much more likely to make a decision based on his desires for
behavior than on his expression of behavior. A person always has the free
will to choose his course of action, and he most often does so on the basis
of what he wants (whether to gain something or to avoid consequences).
This does not imply that his choice is based purely on self-interest, since
he may choose a course of action because he wants to benefit another person.

One assumption of the experiment is that the response of not confess-
ing represents an attempt to cooperate. This does not imply that the
response of confessing represents competition. Examining the two responses,
one can delineate many motives for confessing. First, a prisoner may choose
to confess in order to punish his partner if he expects that his partner
will not confess. In this case, his partner will receive the maximum pos-
sible prison sentence. Second, a prisoner may choose to confess, hoping
that his partner will not, in order to gain his freedom. The prisoner is
more concerned about the chance of being released than he is about the fact
that his partner will then receive the maximum sentence. Third, a prisoner
may choose to confess in order to play it safe. If he confesses he will not
receive the maximum sentence, no matter what his partner decides. Fourth,
the prisoner may choose to confess out of ethical considerations. After
having a change of heart, knowing he has done something wrong, he may choose
the morally right course of action of admitting his wrong and receiving his
punishment. Clearly, there are many different reasons for choosing the
strategy of confessing, and not all reasons indicate competition. However,
if the prisoner decides not to confess, his overriding concern is something
other than punishment, freedom, safety, or ethics. The assumption is that
this concern is an attempt to cooperate with his partner for the lightest
sentence for both of them (Shaw and Castanzo, 1970). Considering the nu-
merous reasons for choosing the response of confessing, it is surprising the
large number of subjects who responded, "not confess".

Thus, data indicates that many factors are involved in the "not confess"
response, as well. The large number of cooperative responses by cadetq is
probably due to a great extent to the environment of the United States Air
Force Academy. First of all, the atmosphere of living so close together in
the cadet area; the great degree to which ideals, goals, and beliefs are
shared among cadets; and the common experiences of the Academy life all pro-
mote a knowledge of fellow cadets, and a feeling of similarity. These fac-
tors make it much easier to imagine that an accomplice in the Prisoner's
Dilemma would tend to act in much the same way as the subject himself. Another
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factor that would add to this reasoning is the great amount of control exer-
cised over cadets, since this control allows few deviations from norms. The
fact that there are not many deviations from norms would also promote a con-
clusion that an accomplice would make the same decision (Linden, 1981).

Another factor of the cadet environment is living under the Honor Code.
Such an experience tends to promote trust of fellow cadets and people in
general. A greater amount of trust would promote a decision to cooperate in
the face of risk--the risk of being double-crossed would seem small if the
subject perceived mutual trust.

Furthermore, the competitive environment of the Academy promotes the
desire to achieve the best possible outcome relative to a "value of self."
This desire would correspond to a desire to receive the lightest sentence
as an overriding motivation toward a decision. The practice of "gaming"
at the Academy (getting by with as much as possible without getting caught)
would also make the decision of not confessing appealing to cadets. The sub-
jects will risk a double-cross in order to receive the lightest sentence.
This high risk situation is very similar to the way many cadets practice
"gaming the rules."

LIMITATIONS

There are several limitations which may have produced biasing effect in
this experiment. For example, the sample size and the administration of the
experiment required that the subjects be chosen on a voluntary basis. Thus,
the sample will have some amount of bias due to the method used for choosing
the subjects, and it may not be as representative as a larger sample chosen
strictly at random.

Finally, it was assumed that other experimental controls were adequate.
In other words, no bias existed in the way it was administered, the wording
of the survey, or in the time and location of the subjects as they participated
in the experiment. When examined before the experiment was conducted, these
factors did not appear to be significant. However, the fact that the admin-
istrator was aware of the different responses as they were being collected may
have influenced the experiment. Also, the level of significance,°(= .05,
was not set before the experiment began. This does not change the fact that
the results are significant at this level.

CONCLUSION

The purpose of the experiment was to find what correlation existed be-
tween a cooperative response to the Prisoner's Dilemma and behaviors in the
interpersonal need areas described by the FIRO theory, as demonstrated by
Air Force Academy cadets. The hypothesis was that a person with a greater
need for inclusion behavior would be more likely to choose a cooperative
response (the additional correlations were determined ex-post facto). The
experiment determined the following points:

(I) There is a small amount of positive correlation between a response
of "not confess" and wanted inclusion.

(2) There is a similar amount of negative correlation between a response
of "not confess" and wanted control.
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(3) A desire for inclusion and control are significant factors in pre-
dicting or explaining a response to the Prisoner's Dilemma.

(4) Other factors must be controlled when predicting or explaining a
response to the Prisoner's Dilemma.

On the basis of these results, only the first hypothesis was supported,
indicating that the higher a person's score for wanted inclusion, the more
likely he/she will select a cooperative response. Additionally, the results
suggest that the lower a person's score for wanted control, the more likely
he'she will select a cooperative response.
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Effect-s of "Hyper" Descriptor and Cadets Second Order Self Perception
On Their Ratings of A Hypothetical Cadet

David B. Porter and June I. R. Babson
U. S. Air Force Academy CO 80840

ABSTRACT

One hundred three USAFA cadets completed a person perception exercise,
similar to Asch's "warm - cold" experiment. They formed an impression

of a hypothetical cadet based on seven adjectives, including the descriptor
hyper" or "mellow". The descriptors "hyper" and "mellow" are common
jargon in use at the USAF Academy, characterizing in general, one's
attitude towards military training. The cadet raters also indicated
whether they felt they were .perceived by lower classmen as being "hyper"
or "mellow". Results indicated that the hyper-mellow descriptors

strongly influenced attributions concerning other traits. The results
are discussed in relation to interpersonal perception on the part of

cadets, faculty, and administration.

INTRODUCTION

Person perception, the human process of obtaining and organizing
information about others, is one of the primary areas of study in social
psychology. Most contemporary texts identify three important determinants
of perception: the perceived, the perceiver, and the situation in which

the perception takes place (Massarik and Wechsler 1959; Mitchell 1978).
During interpersonal interaction, one's perception of another is partly
influenced by both the real and imagined characteristics of the individual
with whom one is interacting. The salient characteristics of the
"perceived" range from physical appearance to observed behavior to
inferences made by the perceiver of the perceived person's underlying
motivation, values and personality. Although the relative importance of
each of these characteristics depends on the situation, it was recognized
as early as 1920 that the perception of separate individual characteristics
influence the perception of other attributes and characteristics (Zalkind
and Costello, 1962). Identified as the "halo effect', this process by
which a general impression (which is favorable or unfavorable) influences
the evaluation of other traits, has been shown to screen the accurate
perception of many characteristics. Asch (1946) reported the results of
an experiment designed to measure the halo effecot of two dichotomous
descriptors: "warni, and "cold". He found that when ithe word "warm"
was added to five other words describing a hypothetical person, that
person was also evaluated as being wise, humorous, popular and imaginative.
By changing "warm" to "cold" in the initial description a radically
different and much more negative impressison was formed. Kelly (1950)

showed that the "halo effect" gained strength when individuals were
given the opportunity to interact with the individual about whom they
had previously formed an impression. Asch (1946) also found that the
effect was not nearly as great when more specific and less fundamental
descriptors such as "polite" and "blunt" were used in place of "warm"
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and "cold".
Several variables associated with the perceiver have also been

identified which effect perception. Zalkind and Costello .(1962) suggest
that individuals who accurately perceive themselves and view themselves
optimistically are more likely to accurately perceive others as well as
to evaluate others more positively. Mitchell (1978) suggested that
"people who are more secure, independent, and have a high tolerance for
ambiguity are more accepting of others who are different from themselves,"
(p97). Massarik andWechsler (1959) hypothesized different levels of
self perception. While first order self perception is defined as how an
individual views himself, second order self perception (how an individual
thinks he is perceived by others) may be an equally important influence
on his or her behavior.

The first author developed a classroom exercise to demonstrate
these findings to his students. Although Asch's (1946) original experiment
was generally replicated, the terms "hyper" and "mellow" were selected
from the cadet vernacular to replace "warm" and "cold". An additional
alteration was made by having participants indicate their second order
self perception. This study had three primary purposes: 1) to examine
the effect of the dichotomous descriptors "hyper" and "mellowi on the
favorability of cadet's ratings of a hypothetical cadet on sixteen other
dichotomous, characteristics, 2) examine the effect of the cadet raters
second order self perception (either "hyper" or"mellow") on the same
ratings, and 3) to examine the differences in the ratings by the resultant
four groups ("hypers" rating "mellows", "hypers" rating "hypers",
"mellows" rating "mellows" and "mellows" rating "hypers").

METHOD

Subjects

The "hyper-mellow" exercise was administered to each of 103
third class (sophomore) cadets at the U.S. Air Force Academy.

Procedure

The exercise consisted of three parts. In the first part a
description of a hypothetical cadet was presented. The exercise described
the cadet as being: "intelligent, skillful, industrious, determined,
practical and cautious." For approximately half (48%) of the cadets the
fourth descriptor was- "mellold' and for the rest of the cadets the fourth
descriptor was "hyper." Cadets were given a few minutes to "form an
impression" of this hypothetical cadet. In the second part of the
exercise, cadets were asked to select an additional term from each of
sixteen pairs of dichotomous descriptors. (Pairs are listed in Figures
I through 3.) When all cadets had completed this part of the exercise
and before any discussion of the exercise, the administrator (instructor)
asked the following question:"If I (the ifistructor) were to ask the
fourthclassmen in yodr element (immediate subordinates) to put you in
one of two categoties, hyper or mellow, which would it be?" Cadets were
asked to write their response at the bottom of the exercise sheet.
These sheets were then collected and the exercise %as discussed in the
context of person perception, stereotyping, and halo effect.
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Scoring and Analysis

Three separate analyses were conducted on the resulting data. -

First the exercise sheets were divided into two groups: those in which
the hypothetical cadet was described as being "hyper" and those described
as being "mellow." The percentage of positive descriptors was tabulated
for each of -the sixteen pairs of descriptors and plotted in Figure 1.
Individual responses to all sixteen pairs were then scored by assigning
one point for each positive descriptor selected. The two groups were 4
then compared for significant differences using a t-test. Second,
response sheets were divided by second order self perception (as indicated
by cadet responses to part three of the exercise) and were analyzed by
the same method previously described. Finally responses were separated
into four groups: hypers rating hypers, hypers rating mellows, mellows
rating hypers and mellows rating mellows. Means, and standard deviations
were computed and t-tests were used to identify significant differences
among the four groups.

RESULTS AND DISCUSSION

Results of the first analysis are reflected in- Figure 1. The
sixteen negative descriptors are listed on the left axis and their
positive counter-parts are listed on the right axis. Descriptors were
sorted sequentially the highest combined percentage of positive ratings
listed at the top and those that received the lowest combined percentage
of ratings listed at the bottom. Over 90% of the hypothetical cadets
were rated as reliable, serious, honest and strong. Perhaps this is
because these positive descriptors are more logically related to the six
other initial descriptors (intelligent, skillful, industrious, determined,
practical and cautious) than they are with the hyper-mellow variable
descriptor. Conversely, the extremely low percentage of cadets selecting
the "talkative" descriptor may reflect the perceived similarity of the
initial descriptor "cautious" and"talkative" 's alternative "restrained".
It is also interesting to note the low percentage of cadets rated as
generous or unselfish, although neither of these terms seem to be logically
related to the initial six descriptors. The relatively large percentage
of cadets who rated the hypothetical cadet as being ungenerous (44%) and
self centered (57%) may reflect the general image cadets hold of each
other due to a competitive environment (Wood and Pacheco, Note 1;
Porter, Note 2).

In the first analysis the independent variable was the description
of the hypothetical cadet as being either "hyper" or "mellow". Figure 1
reflects that if the cadet was described as being "mellow" he was rated
much more favorably than if he was described as being "hyper". If the
hyp hetical cadet as described as being "mellow" he was rated by over
80% of the cadets as being good-looking, humane, happy, popular, sociable
good. natured, humorous, wise, and generous. The only overall negative
descriptor of "mellow" was of being "restrained" and this is probably
due to the initial descriptor "cautious". In contrast over 50% of the
cadets described as being "hyper" were also described as being irritable,
humorless, shrewd, ruthless, self-centered, unpopular, unhappy, ungenerous,
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hard-headed and unsociable. These results suggest that the mellow-hyper
descriptors is as strong an influence on perception as Asch's original
warm-cold descriptors. An alternative analysis of the same groups .as
done by considering the total responses by individual rater rather than
by separate descriptors. Again the results indicate that the "mellow"
descriptor had a much more positive impact than the "hyper" descriptor.
The 49 respondents, who rated a hypothetical cadet described as being
"mellow", used more positive ratings (X=13.50, SD=2.32) than did those
rating a hypothetical cadet described as being "hyper" (X=8.75, SD=4.22).
A t-test showed that the differences in these two groups were significant
at the .01 level (t=7,174, df=102) and substantiate the subjective
comments made earlier concerning Figure 1.

In the second analysis responses were separated by the raters
second order self perception. Seventy-four of the one-hundred-three
subjects reported that their subordinates would categorize them as being
"mellow". (It is interesting to note here, that an informal poll of
freshmen cadets enrolled in Introductory Psychology indicated that these
cadets would have only put about one third of the third classmen in
their squadrons in the "mellow' category.) The remaining twenty-nine
cadets indicated that their subordinates would have put them in the
"hype!' category. Figure 2 shows the percentage of positive responses
by rater of the descriptor pairs. The plot suggests that those cadets
whose second order self perception was "hyper" rated the hypothetical
mellow and hyper cadet slightly more positively than those whose second
order self perception ,as "mellow". Although these differen'e-s were much
less pronounced than those in Figure 1, "hypers" rated the rtpothetical
cadet more positively on fifteen of the sixteen dichotomous descriptors.
The largest differences seem to be in the descriptor pairs sociable/
unsociable (21% difference) and wise/shrewd (28% difference). These
results are partially explained by the fact that a slightly higher
percentage of cadets whose second order self perception was "hyper"
rated hypothetical cadets who were mellow (55%). Cadets whose second
order self perception was "mellow" rated 45% hypothetical mellow cadets,
and 55% hypothetical hyper cadets. However, even taking this disparity
into account (see Appendix A for complete derivation) cadets whose
second order self perception was "mellow" rated the hypothetical cadet
less positively than subjects whose second order self perception was
hyper.

Although not statistically significant, these results are noteworthy.
Even considering the different samples "mellov' cadets used fewer positive
descriptors than predicted and "hyper" cadets used more positive descriptors
than predicted. Two possible inconsistencies could contribute to these
unexpected results. First, the stereotype of "hypevcadets as being
more irritable, humorless, shrewd, ruthless, self-centered, unpopular,
and ungenerous than "mellow" cadets may be totally inaccurate. This is
consistent with Allport s (1954) finding that some widely held stereotypes
do not contain even"a kernel of truth." Another possible explanation
deals with the accuracy of self-reported second order selfperceptions.
Although it was not possible to identify inconsistencies on a case by
case basis, a disparity in the percentage if mellow third class cadets
as reported by second order self-perception (72%) and the results of the
informal poll of their subordinates (33%) is apparent. This suggests
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that the group of cadets who identified themselves as being "mellow" on
the exercise were really made up of two separate and distinct groups:
those who accurately perceived their subordinates' perceptions ("true
mellows") and those who did not ("pseudo-mellows"). If this assumption4
is correct, we can interpret the combined less positive ratings of the
mellow group to b& the average of two significantly different groups.
We would expect the "true-mellows" to use at least as many or more
positive ratings as the "hypers" and the Dseudo-mellows" to use signifi-
cantly fewer positive ratings. Because individuals in the pseudo-mellow
category had either inaccurately assessed others' perception or could
not accept others' perception, we would also expect them to perceive
others less accurately and to be less tolerant of those who were different
(Zalkind and Costello 1962, Mitchell 1978).

Finally responses were separated into four groups, plotted and
analyzed. Figure 3 reflects the profiles of the four groups. There
appeared to be a great deal of agreement between both "hyper" and
"mellow" cadets rating hypothetical cadets described as being mellow.

This is supported by comparing the average number of positive ratings by
individuals in the two groups shown in Table I. Although mellow cadets
rated other mellow cadets slightly more positively (X=13.6, SD=2.4) than
did hyper cadets (X=13.4, SD=2.8), the differepces were not significant 4
(t=.25, df=47, n.s.). This suggests that there is general agreement
among all cadets that mellow cadets have many positive characteristics.
In contrast both hyper and mellow cadets rated cadets described as being
hyper less positively. The difference was highly significant in the
mellow group of raters (t=6.88, df=72, p .Ol) but only marginally
significant in the hyper group (t=1.78, df=27, p=.lO). This suggests
that the group of cadets who identifie e themselves as mellow, or some
relatively large subgroup of that groupen(i.e. "pseudo mellows" ) , maintained
extremely negative as well as inaccurate stereotypes of other cadets
described as being hyper.

CONCLUSION

Several important conclusions as well as some interesting conjecture
can be drawn from the results of this exercise The importance of these
results is increased when one considers the essential role that accurate
person perception has in leadership development which is the Academy's
primary purpose. As 1ssarik & Wechsler (1959)pointed out over twenty
years ago

"As an executive (leader) faces the myriad
decisigns he needs to make, it becomes quite
clear that he must master two tasks: he
must learn to see accurately the human, as well as
the inanimate factors of the total scene; and he
must acquire the skills of action which, while based

upon accurate perception, tap the well-springs of
behavior that ultimately lead to the successful
attainment of personal and organizational goals (p46).1,

The results of this exercise indicate that the halo effect associated
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with "hyper" and "mellow", two commonly used descriptors in the cadet
vernacular, may be a significant impediment to accurate interpersonal
perception. This effect appears to be extremely severe in the one gro
of cadets hypothesized to be in the "pseudo mellow" category.

We also suspect that many members of the Academy faculty and admin-
istration are unfamiliar with the positive characteristics associated
with the term "mellow" and the extremely negative images aroused by the
term "hyper". We k-,, of several occasions where cadets have been counseled
for being"too mellc,' by officers. It is little wonder that cadets
frequently do not respond as expected to such counseling.

1The results of this exercise olso generally support and expaid the
conclusions reached in studies .,.ich have suggested the negative impact
of excessive interpersonal competition on effort and performance (Wood
and Pacheco, Note I; Porter, Note 2). The overall negative attributions
made toward "hyper" cadets may reflect the group's development of informal
norms to suppress effort within the wing. Because the total numbe': of
rewards is generally fixed and distribution of these rewards is determined
primarily through interpersonal competition, the general suppression of
effort emerges as a significa.at superotdinate goal for cadet- (i.e. if
everyone puts iorth less effort and t'Aerefore incurs fewer p,rsonal
costs then everyone improves 1heir cost benefit ratio because the number
of institutional rewards remained fixed). One way of enforcing this
norm is by labeling those who put forth extra effort "hyper". The
plethora of negative descriptors associated with this term suggests a
variety of sanctions taken against "hypeV cadets b! their classmates.
For eyample, because "hyper" cadets are stereotyped as being unpopuil.ar
and unsociable they are often not included in informa! weekend social
evnts; because "hyper" cadets are seen as ruthless, ungenerous and
self-centered, other cadets feel justified in treating them unfairly and
deceptively; and, because "hyper" cadets are seen as being irritable,
humorless, and hard headed, their contributions and inputs are generally
ignored. For this reason many cadets avoid being put in positions where
they are e,.1.ected to put forth extra effort (particularly effort directed
toward enforcing military regulations) and many of those who feel compelled
to perfcm in these positions inaccurately perceive or deny their image
as "hypers" (i.e., pseudo mellows). The areas of person perception,
halo effect and stereotyping are critical to the development of leadership.
The results of this study strongly suggest a need for greater awareness
of these fac'tors as well as a need for further study.

Appendix A

Predicted mean ?ositive ratings were computed for each group by
muiltilying t'e number of hjper rating hyper cadets in the sample times
the average rating of hypothetical hyper cadets (8.75) and adding this
to the number of hyper rating mellow cadets in the sample times the
average rating of mellow hypothetical cadets (13.50) and dividing by the
total sample size. Thus the predicted number of positive ratings are as
fcllows:

Itypers (13x8.75) + (l6xl3.50)/29=11.37
mellows (4lx8.75)+(33x13.50)/74=10.86

The observed number of positive ratings for hypers were 12.27 (SD=3.71)
and for mellows were 10.50 (SD=4.35).
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Nonverbal Communication in Military Counseling

Gary A. Packard, Jr.
and

Mickey R. Dansby*
Department of Behavioral Sciences and Leadership

USAF Academy, CO 80840

Abstract

An experiment was conducted tc investigate the effects of nonverbal communica-
tion in a military counseling setting. It was found that potential officers
(cadets) rated an officer counselor as more effective if he projected positive
rather than negative nonverbal cues [F(1,48) = 15 .6,p4.01]. Furthermore the
results suggested that formal instruction increases awareness of nonverbal
behavior. The presence of verbal content along with nonverbal cues did not
significantly affect subjects' ratings of the counselor's effectiveness.

Nonverbal communication has been shown to play a significant role in the
communication process (Knapp, 1972; Archer & Akert, 1977; Rosenthal, Archer,
DiMatteo, Hall-Koivumaki, & Rogers, 1979). Certainly, one very significant
communication situation is counseling on personal problems. As Benjimin (1981,
p. 46) points out, in a counseling setting, "We hear with our ears, but we
listen with our eyes and heart and skin and guts as well." It is evident that
nonverbal communication is an essential part of the counseling process.

Military officers are frequently called upon to counsel subordinates on a
number of topics ranging from career progression to personal finances and
marital problems. Although many nonverbal cues relating to status difference
(i.e., officer/enlisted, rank, etc.) are quite explicit in such military
settings, many other cues are a product of the counselor's behavior. It would
certainly be to the military officer's advantage to be able to communicate his
concern via nonverbal channels, since much, if not most, of the message is con-
veyed via nonverbal means (Mehrabian & Weiner, 1967). Furthermore, the degree
to which the client is sensitive to the nonverbal behavior of the counselor
could significantly affect the results of the counseling session.

In the present study, we were concerned with seeing whether potential mil-
itary officers (cadets) at the U.S. Air Force Academy are sensitive to the

counselor's nonverbal cues in a structured, military c inseling session between

a superior and a subordinate. A second question of interest was whether senior

cadets, who have received formal instruction in nonverbal communication, are
more sensitive to nonverbal cues than freshmen, who have not received formal
instruction. Finally, we also wondered whether the presence of verbal as T',ell
as nonverbal content would affect cadets' ratings of the counselor's effetive-
ness.

Method
In order to investigate the questions above, a 2 X 2 X 2 completely ran-

domized factorial experiment was conducted in which the factors were nonverbal
cues (positive or negative), class (freshman or senior), and sound (present or
absent). It was hypothesized that positive nonverbal cues by the counselor
would lead "o more favorable evaluations of the counselor's effectiveness,
that seniors would be more sensitive to nonverbal cues than freshmen, and that
the presence of sound (i.e., verbal content) would affect ratings of the
counselor's effectiveness little, if at all.
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Subjects were 56 cadet volunteers, half of them seniors and half of them
freshmen. Their were eight females, making the sample roughly pr-portional to
the female population at the Air Force Academy. Subjects were randcomly assigned
to nonverbal cue and sound conditions within class.

The stimulus materials were two 3-minute videotapes of simulated counselor-
client interactions, identical except for the nonverbal cues present. In one
tape, the counselor used positive nonverbal cues (i.e., feet firmly planted on
the floor, slightly apart; arms open, not crossed; slight lean toward the
client; frequent eye contact; occasional nods of the head; and hand gestures to
emphasize speaking). In the other tape, negative nonverbal cues were used
(feet crossed or one leg crossed over the other, slight slouching posture,
infrequent eye contact, arms folded in lap, and few hand gestures). In both
tapes the actors were the same: an officer counselor and a cadet client. The
counselor was, in fact, a fuJl time counselor at the Cadet Counseling Center.
The client was a senior cadet with considerable acting experience. The script
was the same for both tapes, and dealt with the cadet's decision to remain at
the Academy or resign, a dilemma familiar to most of the subjects and a normal
topic for a counseling session. In both tapes, the counselor wore an officer's
uniform and the client wore a cadet's uniform. The camera angle (behind the
client, looking over his shoulder to the counselor) and set (a pleasant office
with no barrier between the counselor and client) were also identical for both
tapes. The sound/no sound manipulation was accomplished by turning the volume
of the TV monitor up or down, as appropriate.

Subjects viewed the appropriate tape either alone or in small groups, at
the convenience of the subjects and the experimenter. Viewing sessions were
scheduled randomly according to combinations of the independent variables. The
tapes were shown on a standard videotape player and TV monitor. After the sub-
jects entered the viewing room (a classroom) and sat _own, the experimenter
asked them to complete a standard consent form. Pre-recorded instructions were
played and any questions were clarified. Subjects were shown the tape with the
sound either on or off, according to experimental condition. After they viewed
the tape, subjects were asked to complete a questionnaire on the counselor's
effectiveness. The questionnaire isted of 10 items on a semantic differen-
tial scale (helpful/not helpful, inattentive/attentive, empathetic/not empathetic,
etc.), three rating scales on the helpfulness of the counselor, and one open-
ended question on what the counselor might have done to make the session more
productive. Subjects were debriefed and questions were answered after they
completed the questionnaire.

Results
Data were analyzed via ANOVA. Results on the semantic differential scale

(Table 1) revealed a significant main effect for nonverbal cues. None of the
other main effects or interactions was statistically significant.

Table 1
ANOVA for Semantic Differential Rating Scale

Source d XS
Class (C) 1 311.1 1.99

Nonverb (N) 1 2444.6 15.61*
Sound (S) 1 380.6 2.43
C x N 1 16.1 0.10
CxS 1 5.3 0.04
N x S 1 330.3 2.10
C x N x S 1 7.1 0.05
Error 48 156.6

* <.Ol6
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Examination of cell means in the nonverbal cue conditions revealed that,
as predicted, positive nonverbal cues (M=24.1; minimum score=l0, maximum=70;
lower score indicates more favorable rating) led to more favorable ratings of
the counselor's effectiveness than did negative nonverbal cues (M=37.3).

Analysis of the other questionnaire items showed a similar trend. There
was a tendency to be more confident that the client would return to confer with
the counselor if the nonverbal cues were positive (M=2.75; minimum score=l,
maximum=7; lower score indicates more favorable rating) rather than negative
(11=3.50). Subjects also indicated that they would be more comfortable seeing
the counselor if the nonverbal cues were positive (M os=3.61, M =4.64) and
that they thought the counselor was more helpful when positive cues were present

(Mo =3.18, M =4.11). The ANOVA revealed that the difference in ratingspos -neg
on the probability of a return visit was statistically significant [F(l,48) =
7 .75,p <.01]. The rating d.fferences in the other two variables, while showing
the same general trend, were not statistically significant at conventional
levels (R=.0 75 and R =.067, respectively). None of the other effects was statis-
tically significant for these three variables.

Responses to the open-ended question on ways that the counselor might make
the session more productive revealed a trend for seniors to make specific
suggestions for improving nonverbal behavior (e.g., leaning forward, nodding
head, etc.), while freshmen did not (seniors made 11 specific suggestions, fresh-
men only one; X (i)=9.8<.01).

Discussion
The results support the hypothesis that cadets are sensitive to nonverbal

cues in the military counseling setting. Clearly, positive nonverbal cues were

interpreted more favorably than negative nonverbal cues. This finding underscores
the importance of military counselors being aware of the effects of their non-
verbal behavior if they wish to be more effective.

Interestingly, senior cadets and freshmen cadets did not differ in their
ratings of the counselor's effectiveness. Originally, we thought that seniors
might be more sensitive to nonverbal behavior because they had received academiz
instruction on nonverbal communication, while freshmen had not. Even though
seniors' ratings of the counselor's effectiveness were equivalent to those of the
freshmen, the seniors were able to describe specific ways in which the counselor
might improve his nonverbal behavior. This suggests that the formal instruction
on nonverbal communication (taken during the junior year) may have made the
seniors more aware of nonverbal cues. Perhaps the affective response to nonverbal
behavior is well-ingrained through years of experience 4ith nonverbal inter-
actions with others, whereas the cognitive response to these nonverbal cues is

facilitated by formal instruction. Freshmen knew something was wrong but were not
able to say what; seniors not only knew something was wrong but were able to
identify nonverbal communication as the problem.

Purther evidence that formal instruction may increase sensitivity to non-
verbal behavior comes from a comparison of responses from seniors in a counsel-
ing class (n=5) to those of the randomly selected seniors in the positive non-
verbal, no sound group (n=7) of our experimenL. The counseling class members
were asked to view the videotape and rate the counselor's effectiveness in the
same way as subjects in the main experiment. The seniors from the class rated
the counselor'z effectiveness more negatively on the semantic differential scale
(1=26.6, lower score = more favorable response) than did the seniors selected at
random (M=16.6). Comparison of the variances for the two groups showed that
they were significantly different [F(4,6)=10.29; a<.05]. A t-test using sep-
arate variance estimates also revealed a significant difference between mean
ratings [L(4.56)=1.88, p<.l0]. Of course, since the seniors had self-selected
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to take the class, it is possible that factors other than their formal instruc-
tion (e.g., greater interest or aptitude for counseling) contributed to the
difference in ratings. Nevertheless, the results are consonant with the
hypothesis that formal instruction increases awareness of nonverbal cues.

As expected, there was no significant difference in the ratings of coun-
selor effectiveness when verbal cues were present in addition to the nonverbal
cues. This agrees with findings by Mehrabian and Weiner (1967) that verbal
content may be less important in the total communication package than nonverbal
content. In essence, the reinforcement by verbal content adds little to what
is communicated by nonverbal cues.

The present experiment highlights the importance of nonverbal communication
in a military counseling setting. Clients are sensitive to the nonverbal
behavior of the counselor and interpret nonverbal cues as a significant part
of the counseling process. We would do well in the military services to pay
attention to those nonverbal cues under the control of the counselor if we wish
to increase counselor effectiveness. Perhaps one way of increasing awareness
of nonverbal behavior is, as suggested in the present study, through formal
instruction. Further research might clarify the relative importance of formal
instruction in helping potential military officers understand and pay attention
to their own and others' nonverbal communication.
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STOPOUT RETURNEES TO USAFA

Jim Clifford
USAF OMC, Randolph AFB, TX

Abstract

Stopout is the name of a new program at the United States Air Force Academy,
whereby cadets who have completed two years of study at the Academy are granted
the option of taking a leave of absence for up to a year. The first group of
Stopouts returned in the summer of 1981. This study is composed of interviews con-
ducted- with twenty of these returnees to investigate their experiences during Stop-
out. The information obtained was overwhelmingly positive, in addition to provid-
ing valuable information to United States Air Force Academy future Stopouts, and
future returnees. The study also provides direction for future work and improve-
ment on Stopout and related programs.

The Problem

Stopout is the official name of a program here at USAFA whereby a cadet can
choose to take leave for up to a full year, and be guaranteed reinstatement in
the Cadet Wing if he/she debi. They are then allowed to continue the academy
program one year behind their original class. Prior to this, the four years at
USAFA were a "lock step" cycle for virtually all cadets. A provision such as
Stopout was practically unheard of except in extremely rare situations. For example,
-a cadet who was doing very well, but then experienced some medical problem which
required a semester of recovery, might be granted a leave for this period. This is
officially termed medical turnback. The only other circumstance where such a leave
might be granted is kihown as administrative turnback. Here, too, a cadet applying
for such a leave of -'.ence must demonstrate that he/she is performing well as a
cadet. They must aLuo indicate a severe hardship with their family which requires
their presence at home. Very few of these turnbacks are granted (one or two per
year). Thus, there were leave provisions for medical or family related circum-
stances, but none whatsoever for personal reasons of the individual cadet. How-
rver, under the Stopout program, cadets can now leave, if they wish, for a period
of --p to 13 months, commencing right after the completion of spring semester, and
ending in the summer a year later. They must have completed their sophomore year
at USAFA, and not have any academic or military deficiencies. This program does
not currently exist at any other military academy.

I was among this first group of Stopouts, which explains in part my interest
in the people who, like myself, have returned.

The subjects of this study were the group of twenty cadets who returned to
the Cadet Wing from the first Stopout program. This study does not include any
medical or administrative turnback cases.

4

4
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In the study I have attempted to find experiences and perceptions common to
Stopout returnees. I have also attempted to obtain ideas and information which
can help the future of the Stopout program in general.

Review of the Literature

Although many civilian institutions of higher learning have existing programs
similar to Stopout, no comparable data is available. Many civilian students at
the undergraduate level regularly leave, returning later to the academic environ-
ment. This frequent coming and going of students is viewed as a normal part of
the maturational process. Hence, it is not practical nor logistically feasible
to develop an official program to monitor the transitions of these students.

Dean K. Whitla, the Director of the Office of Institutional Research and Eval-
uation at Harvard, was asked to evaluate the curriculum and program at USAFA.
According to those close to the decision, the letter Dean hitla wrote to USAFA
detailing his findings and recommendations was among the most influential infor-
mation in the Academy Board's decision to initiate the Stopout program. Following
is -a summary of that letter delineating the results of his evaluation:

A consistent attrition rate of 40% at USAFA, while being comparable to most
civilian colleges when at the four year point, is unacceptably high for a school
like USAFA. It is unacceptable in terms of the lost tax dollars that are repre-
sented in that figure. It is also unacceptable when one considers the number of
helping programs at work at USAFA, to keep cadets from dropping out go far beyond
anything found at almost every civilian school nationwide. Finally, this high
attrition rate is unacceptable mostly because the great Majority of these dropouts
are our best people. Only "...a few are academically or physically marginal - the
majority are your most attractive and able cadets - a serious loss to the Air Force
and the nation."

He also believed the admissions area was the wrong place to concentrate effort
in hopes of changing the dropout rate significantly. "Almost all improvements will,
I believe, come from changes within the four years of cadet experience while they
are here at USAFA." Thus, the emphasis now should be not on who we bring in, but
on what we do to them while they are here.

Whitla contends that granting students a leave of absence is "the most impor-
tant factor" in achieving lower attrition rates. He believes that USAFA should
definitely be able to handle "deviations" from the four year lock-step program,
and should institute a stopout policy. Further, he asserts that there are several
reasons why a rigid policy of four consecutive years without interruption may be
one of the worst strategies to follow for getting an education:

(1) There is NO theory to support the straight four year plan for education.
(Piaget, White, Perry, Kohlberg, Loevinger, Holland, etc.). This research indi-
cates that educational growth is "NOT a monotonic linear function". It is in
fact ridiculous to suggest going to school for four straight years and expect a
steady upward slope of learning.
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(2) A four year education plan will be "characterized by growth spurt periods,

plateaus, frequent regressions, and these vary markedly from student to student.

(3) In fact, these variations apply more to males than females. This fact
has even greater consequences at USAFA, sinc(e the student population is predominantly
male (approx. 85%). N

(4) "Six months of work and six months of travel work wonders for students.
After a leave of absonce they return refreshed, much more mature, and ready to
resume their studies in ways that are impressive." This refreshing, maturing, and
remotivating effect should be of special interest to USAFA since (according to
Dean Wh4tla) cadets tend to be less mature than their counterparts at civilian
colleges. The reality of fatigue, which Stopout can help remedy, is explained by
Dean Whitla. He states:

Cadet schedules are far too demanding; we tallied the hours demanded by
course work, study, military and athletics. Cadets have virtually no
discretionary time. In fact there is little time for sleeping; many even
stand in class simply to remain awake. Highly-motivated, energetic young
adults can, for short periods of time, meet such a schedule, but to do so
for a period of years cannot be productive...

There are many beneficial reasons for instituting and continuing a leave of
absence (Stopout) program at USAFA. Virtually the only alternative to such a

program available to cadets is to simply quit/resign outright. Under these cir-
cumstances, the Academy "forgets you", and no longer considers you connected with
USAFA in any way. If this former ;adet then wishes to reapply, he/she must initiate
a very lengthy and discouraging process with no assistance from the Academy. In
short, without Stopout, no effort would be made to save these valuable human re-
sources. Tax money invested in these individuals' prior schoolding at USAFA would
also be wasted.

FINDINGS

The positive aspects of Stopout. Half of the returnees mentioned that Stopout
enabled them to see the positive aspects of USAFA more clearly. They could see
the opportunities, the experiences, the education, the greater challenge, the
security, and the economic advantages. In addition to making the positive aspects
of USAFA clearer to them, Stopout also faded the intensity of the negative things
which were involved in their decision to leave. In short, they stated, "The longer
you are away from USAFA, the better it looks. This becomes important in your
decision to return."

Half the subjects also mentioned that Stopout really helped them mature.
Several felt that this was because they were not so sheltered, stifled, and iso-
lated on Stopout as they were at USAFA. They related that they had never experienced
independence because they entered USAFA less than onL month after graduating from
high school.

A third of the subjects found that they gained a more realistic perspective
of the "outside world". Many of them consequently decided that "the grass isn't
all that green out there."
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Half said that Stopout allowed them to "reevaluate whether they really wanted
to be-here or not." They were able to do this in "a more objective climate" than
if they were at USAFA.

Eight of the twenty said that "the best aspect was taking a much needed break
to rest from the constant grind, highpaced/pressure program at USAFA." This break
helped them "charge back up" to perform more efficiently upon their return.

Eight of the twenty also said that the Stopout program is the one reason that
they are still cadets right now. They were convinced that they "hated this place"
and were definitely not coming back. "I was out of here - gone for good, and I
know for sure I was never coming back. But, I changed my mind as a result of my
experiences on Stopout, and decided to return. I was sure glad they had Stopout!"
"I took Stopout as a joke - I laughed at their suggestion of the idea, but when I
got towards the end of my year, I wasn't laughing any more. They were smarter than
I was! I thought I would never change my attitude, but it was asthough they knew
that I would."

One fourth said that they benefitted from learning to relate to "normal and
everyday people", instead of always working only within the singular enviornment
and people of USAFA. They also said that as a result, they improved their human
relations skills. Working with and being around this greater variety of people
afforded these Stopouts another luxury they had not known as cadets. They were
accepted as unique individuals, free from any stereotypes that people held about
them as cadets.

A third of the subjects said that they didn't let all the little, "nit-picky
things here" get to them as much anymore. They stated that they "wouldn't get
all bent out of shape over all the Mickey Mouse things that go on here." They now
tend to take bothersome or disappointing things more in stride.

Negative aspects of Stopout. Half of the subjects said that the one negative
thing was being in a different class now. You aren't in the same class with all
your old friends. You may also feel some resentment from certain members of your
old class because you "wimped out" in their eyes. This may also happen with people
in your new class when they realize that you already know some of the firstclass
cadets personally, even if you don't let this compromise your job performance.
Most found that this is something you must deal with, but that the significance of
this problem was minimal after you worked through it and resolved it.

Perceived changes in perspective/attitudes. Almost all of the re:ponses were
identical to those reported for question two.

One idea mentioned by several people was that long term goals are now an
important component of their attitude about being at USAFA. This attitude incor-
porates things beyond the scope of just the cadet life and includes a degree of
commitment to a career in the Air Force, career plans, and objectives they want to
accomplish after graduating from USAFA.

Concerning friends of the same sex, half of the subjects felt that their
strongest friends are at USAFA. This is mainly because they believed that "having
strong reiationships is critical to survival here." This philosophy accounted for
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the strong friends they acquired at USAFA. However, they considered the friends
they encountered on Stopout to be "special" because they didn't become friends
-based on extreme circumstances such as those they experienced at USAFA. Rather,
they felt they had more "choice" in the matter of making friends when they were
outside of USAFA because you didn't "have to" make friends with anyone. Several
people mentioned that because of the problems caused by being in a different class
(mentioned previously), "you can quickly identify your true friends."

Why they returned. A third of the subjects said that friends at USAFA had a
lot of influence on their decision to come back. As mentioned previously, this
resulted both from talking with them and from the mere fact that they did have so
many good friends at the Academy.

Half mentioned economic factors such as cost of education, and a poor future
in the job market. They saw more security and sound economics when they reevaluated
what USAFA had to offer as compared to the outside. Half also mentioned that their
appraisal of the education here and its value to them was a factor in their decision
to return.

4

A third of tie subjects responded that their decision to return consisted of
a simple analysis of their main goals in life. This analysis showed them that the
best/most likely way of reaching those goals was by returning and completing the
program at USAFA. Interestingly, only two people mentioned that wanting to be a
pilot was the main thing that brought them to the conclusion that they should return
and graduate. In fact, several mentioned that they had a more moderate attitude
about the "need to be a pilot." They felt that this attitude was tempered by a
realization they now have: "there is a lot of hype and propaganda here to push
you into being a pilot. Its not as important to me anymore - I'll make sure I'm
doing what I like most, and if that happens to include flying, fine. If not, that's
fine too."

Information for Stopout returnees. One quarter mentioned that USAFA did not
provide a system which would facilitate their transition back into Cadet Life.
Several felt they were treated as nonentities. For example, some of them were
not on the computer listing so they had no classes scheduled for the fall semester.
Some of them said that their official communications, appointment slips, and grades
never cam to them - they had to run over to their old squadron and pick these things
up. Several said that they still aren't in the Wing Alpha Roster (complete listing
of all the members of the Cadet Wing).

The Stopouts found it difficult to readjust to the very controlled lifestyle
and the extreme academic load at USAFA. Almost everyone agreed that there was a
vital need to design a program to help Stopout returnees assimilate back into the
Academy. However, they warned against structuring such a program too extensively.
They suggested building enough flexibility into the program to allow each person
to have some input into how they as an individual might best adapt back into the
Wing. They disagreed that "te best way to re-blue them is to make them serve as
Cadre for Basic Training as soon as they get back." Rather, they felt that assirl-
ilation and adaptation back into USAFA could best be accomplished through a much
more gradual process. They felt this was important because the faster they were
forced to assimilate back into the Wing, the faster they got burned out again.
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Another thing several returnees had to deal with was the fact that they had
just spent over a year in an environment which not only tolerates, but often
encourages dishonest practices. For example, cheating was frequently encountered
as accepted practice at civilian universities by those Stopouts who attended school.
They warn that returning to a system which does not accept these practices requires
extra awareness initially.

Information for potential Stopouts. One line of thinking which almost every
subject had heard countless times was, "I really think Stopout is a great idea and
I'd love to do it, but I just know I wouldn't come back." First of all, this
statement assumes that you will tend to become convinced on Stopout that USAFA is
so terrible and you sure aren't going to put yourself right back in the maidst of
all that again. Yet, as one can see quite clearly from this report, exactly the
opposite tends to happen. The trend seems to be that the longer one is away, the
more clearly one sees the positive aspects of USAFA, and the less intense are the
visions of all those so terribly negative aspects. Upon return, one finds that
these negative things that used to be so important don't seem to matter as much
anymore. In choosing not to leave simply because you might not come back, one
ignores the trend that these returnees have demonstrated.

Secondly, this reasoning ignores the fact that it is not necessarily "bad" if
you do indeed t±zd something that you really want more than being at USAFA. "It
is better for both you and the Air Force if you find out early that being here is
not what you want. You can quite easily take advantage of such knowledge now,
rather than waiting until you have been flying a $20 million airplane for two
years to discover that you'd really rather be doing something else." Again, one
of the most positive aspects of Stopout for these people was that it "allowed
them to analyze exactly what they really wanted to do most." The Stopouts agreed
that you shouldn't turn down the program out of fear of not returning. They felt
that to do so would be a "cop-out". "I hope they all realize that it took a lot
more guts to leave than it did to stay."
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The Interdependence of International Affairs: Social Psychology as a
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Abstract

The international viability of the nation-state depends on interdependent
dimensions. The military dimension of this viability itself subsumes
interdependent components--including the social psychological. The use of
this component to resolve a politico-mili-ary dilemma is illustrated
through application of research on attitude change, attitude-behavior
relationships, and mass communication effects. This example is one of many
wherein DOD psychologists can aid the nation-state through assessment,
intervention, and evaluation in an interdependent world.__

The key concept in appraising the international viability of a nation-
state is interdependence (Vaky, 1980)--economically by variations in
international currency markets, trade and tariff policies, and energy
price structures; socially by transmission of values, morals, and life
styles through mass media; militarily by strategic fluctuations induced by
coups, weapons transfers, and shifts in ideological allegiance. In fact,
economic, social, military, and other dimensions of the nation-state are
themselves interdependent as can be deduced from many political dilemmas
(Maynes & Ullman, 1980). For example how do the South African government's
policy of apartheid, it's strategic minerals and geopolitical import, its
anti-Communist stance, its formation of an unoffical platinum cartel with
the Soviet Union, its denunication by the United Nations General Assembly
and the Organization of African Unity, it vital role in feeding and
supplying many African nation-states, its concern for its own existence,
its nuclear weapons capability, and its contribution to the United States
economy through multinational corporations translate into a coherent
Reagan policy towards Johannesburg? Interdependence is an essential
factor in any consideration of a polity--the nation state--in the
international arena.

As psychologists in the DOD, we deal primarily with the military
dimension of a nation-state's international viability. This dimension is
not only interdependent as described above, but also subsumes a host of
interdependent components. These components include the operational, the
logistical, the technological, and the social psychological (cf. Halperin,
1977).

This, last, the social psychological, has been explored throughout
history by the elite of military theorists (e.g. Sun Tzu, 1963/C. 400 BC;
Machiavelli, 1940/C. 1430; Hart, 1954). It stresses the interdependepce
of the non-military with the military. And it is a realm in which DOD
psychologists can improve their nation-state's inter-national viability.

To illustrate, I shall describe a real-world situation and suggest a
social psychological resolution.

The situation encompasses the 3trong anit-nuclear attitudes of many
Western Europeans. These attitudes have been manifested by anti-nuclear
mass demonstLations (generally with larger an -US than anti-USSR
positions), scathing newspaper editorials and reporting (again more anti-
US than anti-USSR), and governmental waffling on allowing the United
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States to deploy GLCMs and Pershing-2s on their territory and politically
supporting the US production of "neutron bombs" (cf. The stormy summit,
1981). These attitudes presage the maintenance of Soviet nuclear and
conventional superiority in the NATO-Warsaw Pact arena, the further
-eroding of NATO cohension and concurrence, and the "Finlandization" of
Western Europe (cf. Reagan & Brezhnev, 1981).

To- DOD psychologists it should be quite apparent that the underlying
phenomena in this. situation include attitude change, attitude-behavior
relationships, and mass communication effects. Attitude change phenomena
-are reflected in governmental shifts from 1979 to 1981 on additional United
States nuclear deployment and populace shifts from post World War II
attributions of the Soviet Union as war monger to present ascription of
this role to both superpowers or the United States alone. Mass
communications effects include success of multi-source Soviet propaganda
-and the Leninist "useful idiot" modulation of collective political
behavior. Perhaps most important is the nature of attitude-behavior
relationships. It is axiomatic that concern is less with Western European
attitudes than how these will behaviorally translate in international
security affairs.

Through a knowledge of relevant social psychological research and a
healthy respect for cross-cultural limitations, DOD psychologists could
present accurate information rer)lving the situation as follows.

First, do we change Western European attitudes through persuasive
communications or through inducing counterattitudinal behavior (Jaccard,
1981)? Given the practical difficulties of inducing counteLattitudinal
behavior in interrelated but distinct mass populations, we would choose
the former--although the latter has had some successes (Reich, 1970/1933).

Second, will our information involve the central route to attitude
change with attention to content (e.g. Tesser, 1978) or the peripheral
route with attention to context and typically researched source variables
(Petty & Cacioppo, 1981)? Or should we use some combination of the two
approaches? Given that the implications of nuclear deployment have high
personal relevance to politicized Western Europeans and that we seek an
enduring attitudinal change supporting this deployment, we should be much
more concerned with content than context (Burnkrant & Sawyer, in press;
Cook & Flay, 1978). Further, context variables should only be of concern
as far as they potentiate the known mechanisms by which content approaches
are effective (Eagly and Himmelfarb, 1978).

The importance of known mechnaism becomes a third issue. Given that
content approaches to attitude change in matters of high personal
relevance work primarily through situations wherein individuals increase
cognitive processing to message content (Petty, Cacioppo, & Goldman,
1981), factors enhancing such processing should be included in our
information--those inhibiting such processing should be excluded. Thus we
should not use rhetorical questions, for they decrease cognitive
processing to message content in situations of high personal relevance
(Petty, Cacioppo, & Heesacker, 1981). There should be no "what price
freedom" attempts.
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So, too, the technique of an unexpected, seemingly incongruous source--
content pairing should not be used (Wood & Eagly, 1981). Although it can
often lead to more attitudinal change than expected pairings, it usually
does so through situations with decreased cognitive processing of message
content. In fact, in matters of high personal relevance, expected pairings
are not only as effective or more effective than unexpected parings, but
also work through situations with increased cognitive processing of
message content. Thus we need not tarry over finding leftist Social
Democrats or scrub-cheeked "Greens" who embrace nuclear deployment with
swelling hearts.

With attention and comprehension held constant, message repetition
usually increases cognitive processing of message content as does the
multiplication of the message's sources (Harkins & Petty, 1981). Factors
that increase motivation to 'ognitively process message content and
increse pre-existing cognitive schemas relevant to our information will
also potentiate the effect of our efforts (McGuire, 1969; Wood & Eagly,
1981). Thus our sources should be perceived by the Western European
populace as likely proponents or neutralists towards GLCM and Pershing-2
deployment. Our presented information would address how deployment would
attenuate plausible threats to personal concerns such as the health and
well-being of children, physical safety, and adequacy of food, clothing
shelter, and fuel. The actual concerns used and their prioritization would
be empirically delineated through appropriate assessment, eg., polling of
salient concerns and recognition of what has proven most amenable to mass
communications influence.

A fourth issue involves not the context or source factors of our
information but the context into which our information shall be placed.
This context encompasses competing messages with a myriad of persuasion
and counterpersuasion attempts. We can work this context for us by noting
that increasing cognitive processing (as described above) towards message
content can induce resistance to counterpersuasion (Snyder and Wicklund,
1976). Whatsmore, aspects of our information which increase the number of
message evaluators or induce distraction towards competing information
will decrease cognitive processing of the latter's message content (Petty,
Cacioppo, and Heesacker, 1981). Finally, once attitude change occurs,
group polarization effects would render counterpersuasive techniques less
likely to succeed (Myers, 1980). Here we would be allowing the "social
movement" aspects of Western European anti-nuclear attitudes to guard
against any "reconversion" experiences (Toch, 1965). These aspects would
include a need for absolutes and a closing of the mind. Note also that we
are here addressing the vital interaction of mass communications and
social structure--vital to the success of any change campaign (Roberts and
Bachen, 1981).

Now that we have decided on a methodology of attitude change, how can we
maximize the probability that this change will foster desired behaviors
such as a decrease in anti-US components of political demonstrations, an
increase in demonstrations against the Soviet Union, and, ultimately, GLCM
and Pershing-2 deployment? Social psychological research suggests the
following. First, by increasing the temporal stability of attitude
change--a goal of our methodology--desired behaviors will more likely

occur (Bentler and Speckart, 1981). Second, we can further the likelihood
of occurrence by focusing on behaviors that are under the voluntary control
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of the populaces in question (Bagozzi, 1981) and have at least a modicum of
instrumental benefit. Thus a voluntary behavior such as decreasing
political demonstrations against further nuclear deployment on Western
European soil would' be a more viable goal than a sudden termination of the
development of Siberian-Western European pipe-'ne. The latter goal, while
voluntary, lacks immediate benefit to Western European interests--
although it could be a later goal of a concerted attitude change program.

'Third, we, should provide ample, direct experience on which to base
desired attitudes -on both molar, e.g., diplomatic speeches and TV
advertisements, and'community, e.g., public meetings and cultu" al exchange
programs, levels (Beltran, 1976).

Lastly, we must focus on all relevant components of the desired
attitude (Bagozzi, 1981). The attitude should address actions, targets,
and behavioral contexts congruent with those of the desired behavior. It
should consist of both cognitive and affective factors that are mutually
consistent and congruent with the desired behavior. And it should be
accurately linked through path analysis before implementation of our plan
with other variables implicated in attitude-behavior relationships--
behavioral intention, habit, and proximal and distal behaviors. It should
not just merely consist of a negative valence towards an objects. A global
"the 'Soviets are bad' guys" approach will not work.

Now that we have addressed a methodology of attitude change and its
probability of generating desired behaviors, there are only a few caveats
before our information can be selected and presented. First, the
individual differences literature on persuasability is assumed to be
irrelevant when modifying the attitudes of populaces, unless there are
significant differences in the proportions of sex, cognitive, and other
relevant variables within these populaces. Second, the relative efficacy
of mass communication sources has not been discussed, because there is no
significant research (See Roberts and Brachen, 1981). What is available
pertains to patterns of usage and the uses/gratifications people derive
from specific sources. A positive correlation between frequency of
exposure and manifestation of the desired attitude and/or behavior is
usually assumed. Third, the "process" literature on how attitude change
and attitudinally induced behavior change occur is only salient in
suggesting operative mechanisms generating the efficacy of techniques
specified in specific situations. Analagous to psychotherapy research
which also deals with attitude and behavior modification, there is no need
to embrace myths of universality and uniformity (Kiesler, 1971) involving
cognitive dissonance, balance, impression management, e'tc. Fourth,
analagous to psychotherapy research we do not assume a uniformity of
intent, etiology, and attitude behind the behavior of anit-nuclear
demonstrations. Assessment through polling and through analysis of
speeches and documents would discriminate separate attitudinal targets--
each, perhaps, requiring a significant intervention. Lastly, and
continuing with the analogy to psychotherapy, the press of life events will
often not reduce the legitimacy of a presenting problem. Here, even with
the advent of the Geneva talks on weapons limitations/reductions, the
attitudes and behaviors of Western Europeans will still be crucial. For
example, an obvious refusal of the West German government to accept
deployment would obviate the need for serious Soviet negotiation.

There are many other examples of social psychology as a politico-
military tool. These include path analysis for latent variables in
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insurgency scenarios, delineation of cohesive and desintegrative factor:
in political movements, and cognitive analysis of strategic thinking. Fox
DOD psychologists the opportunity to aid the nation-state is immense in the
1980' s- and beyond.

REFERENCES

Bagozzi, Ri P. -Attitudes, intentions, and behavior A test of some key-
:hypotheses.
Journal of Personality and Social Psychology, 1981, 41, 607-627.
Bel:tran. S-. L. R. Alien premises, objects, and methods in -Latin American-
communication research. Communications Research,- -1976, 3, 107-134.
Bentler, P. M. and Speckart, G. Attitudes "cause" behaviors: A structural
equation Analysis. Journal of Personality and Social Psychology, 1981,
40, 226-238.-
-Burnkrant, R. E. and Sawyer, A. G. Effects of involvment and message,
content on- information processing -intensity. In_2R. Harris (Ed.),
information processing- research in advertising. Hillsdale, N. J.:
Erlbaum, in press.
Cook, T. D. and Flay, B. R. The temporal persistence -of experimentally
induced attitvde change: An evaluative review. In L. Berkowitz (Ed.),
Advances inexperimenta- -social psychology (Vol. 11), N; Y': Academic
Press, 1976-. -

Eagly, A. H. and Himmelfarb, S. Attitudes and opinions. In M. Rosenzweig
and L. Porter (Eds.), Annual Review of Psychology (Vol. 29) Palo Alto,-
Calif.: Ann nual Reviews, 1978.
-Halperin, M. H. The President and the military. In J. E. Endicott and R.
W. Stafford, Jr. (Eds.-), American defense policy, (4th ed.). Baltimore:
Johns Hopkins University Press, 1977.-

Harkins, S. G., and Petty, R. E. Effects -of -source magnification of
cognitive effort on attitudes: An information-processing view. Journal
of Personality and Social Psychology, 1981, 40, 401-413.
Hart, L. Strategy, N.-Y.-: Praeger, 1954.
Jaccard, J., Toward theories of persuasion and belief-change. Journal of
Personality and-Social Psychology, 1981, 40, 260!268.
Kiesler, D. J. Experimental designs in psychotherapy research. In A. E.
Bergin and S. L. Garfield (Eds.), Handbook of psychotherapy -and behavior
-change, N. Y.: John Wiley and Sons, Inc. 1971.
-Machiavelli, N. The prince. The discourses. N. Y.: Modern Library,
1940.
Maynes, C. W., and Ullman, R. H. Ten years of foreign policy. Foreign
Policy, 1980, 40, 3-17.
McGuire, W. J. The nature of attitudes and attitude change. In G. Lindzey
and E. Aronson (Eds.), The handbook of social psychology (2nd Ed.) (Vol.
3), Reading, Mass: Addison-Wesley, 1969.
Myers, D.. G. -Polarizing effects of social interaction. In H. Brandstatter,
J. H. Davis, G. Stocker-Kreichgauer (Eds.) , Contemporary problems in
group decision Making. N. Y.: Academic, 1980.
Petty, R. E. and Cacioppo, J. T. Attitudes and persuasion: Classic and
contemporary approaches. Dubuque, Iowa: Wm C. Brown, 1981.
Petty, R. E. Cacioppo, J. T, and Goldman, R. Personal involvement as a
determinant of argument-based persuasion. Journal of Personality and
Social Psychology, 1981, 41, 847-855.

180



Petty, R. E- , Cacioppo, J. T., and Heesacker, M. -Effects- of rhetorical
questions on persuasion: -a cognitive- response analysis. Journal of
Personality and; Social Psychology, 1981, 40,- 432-440.Reagan-and Brezhnev.-
The New York Times, Nvember 19, 1981, p. A31.
'Reich, W. (The Masso.psYChol6y of Fascism?-, (V. R. Cartagno, trans.). N.
Y.:- Farrar, Siraus, and Giroux, 1970. (Originallyc-published, 1933).
-Roberts, D. F. and Bachen,: C. 'M. Mass communication effects. -in M.
Rosenzweig and L. Porter (Eds.), Annual review of psychology (Vol. 32).
Palo_-Alto, Calif: Annual -Reviews, 1981...
iSnyder, M. -L. and Wicklund, R-A. Prior exercise of freedom and reactance.
Journal of Expet-imental Social Psydhology, 1976, 12, 120-129.
Sun Tzu- (The Art of War) _(S. B. Griffith, -trans.). London: Oxford
University Pressi 1963. (Originally published c. 400 BC).
Tesse, A. Self-generated attitude change. Advances in Experimental
Social Psychology, 1978, 11, 289-338._ ..
The stormy summit. The New-York Times, November 25, 1981, p. A23.
Toch, -H. Th6social psychology of social movements. N. Y.: Bobbs-Merrill
Co.,- Inc., 1965. . ..
Vaky, V. P.- -Hemispheric relations: "Everything is part :of everything
1ese"-. Foieign Affairs, 1980, 59, 617-647.

wod, -w., -and Eagly, A. H. -Stages in the analysis of persuasive messages:
Th e - role of causal attributions and message comprehension. Journal of
Personality -and Social Psychology, 1981, 40-, 246-259.

'Footnote-

The author is indebted to Lt Colonel Norman L. Pfeifer for providing an
environment =cohducive to -creativity at Det 1, AFCOS. and to- Mrs. Sharon E.
Ely for furnishing her outstanding administrative expertise.

181



TIE( ,r[ TR-.iN,, IFE.EAf Ci-I: iI'ITO "HE UNK I OWuri N

dJear L; Dyer

US Army Research Institute F or the Behavira1 and Social S
Field Uni t

Fort Itenning, "Georgia

About 20 to 30- years: ago. several -major research efforts (see
review- by Wagner, Hibbits., -Rosenblatt & Schulz, 1977) -Focused on the-
nature of teamwork and team training-within -mil itary units.

Unfortunately, researchers were unable to adequately follow-up on '!,uch
of this research, and' for a period of time team- research was almost
non+-existent. :Nevertheless. much was learned in these early research
:effforts. This paper focuses on team -training- recommendati-ons made on
the basis of prior research, -new-,data that. expand on some of these
issues obtained as part of the team research program at the Army
Research Institute Field- Unit at Ft. Benning, Georgia., and some major
questions that still remain -unanswered.

Seven recommendations that have -been made regarding- team training
wil be examined. These are:

a. Team--training- should be preceded by indi-vidual training.
b. Team -traini-ng should be sequenced= in terms of i-ncreas ing

compl-exity- and- -degrees of- teamwork.

c. Millitary teams should be tr ained in conditions whi-ch

approximate the situations in which 'they will -be expected to perform.

d. Team training should be conducted periodically.

-e. ream, members should recei-ve performance- feedback.

f. r-nterdependencies among team members should be clarified
during team training.

g. Team training should include training individuals to analyze
their own errors. -to sense when the team or team members are

-overloaded, an-d: to adjust their behavior when overl-t.Ads occur.

Although many of these recommendations seem "obvio.ts". they are not
necessarily fcyl-lowed in practice.

- - - "Team trakiin shouJ d be preceded by individual training" is a
loqictl recommendation s-ince sume degree o(f indi/idual profictenc, i-s
required in most team t+stI-s. -In addition. cross-training of s Iis i-s
not effertive until+ indi:duat e;:,oertise is acquared. Experts have
stated that the r eletiv.,e efmp-ia s cliven to each form of Lraintnn
derpends ors the teair Last. with l s that demand litt-Le member,
corirJ3 taL3on requiring less tem trainino theri those hqh on tlst,
di mension. 1-lowei'er. one of Lhe barriers to resnair+h 3 n thUu s :reri +.-a
that ear d s I]t- n. .ors t, n t ee.--! en mrd*_ beLt-eei, ri d uf Ilt,1 +rnJ t'"ul
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Individual and team skills -were di-fferentiated in a recent study
(Dyer, 1980) of Engineer assault ribbon bridge platoons. Indi-vidual
ski-ls were defined as activities that could be ;r -were performed
independently of other team members; team skiils as activi-ties that
had to be performed in response to the- actions of other team members
or that directed the actions of other team members. For ex;ample,
learning to drive a- power boat reflected. an inhdividual ski-ll, but
operating it in response to the raft commander's directions was
defined as a team skill since the boat driver no longer operated as an
independent individual. The sequence used in training team and
individual skills was observed. In general, individual skills were
trained before team skills., more time was devoted to individual than
to team ski-1is, and cross-training was limited to individual skil-ls.
Interestingly, the method of training the two types of skills var-ed.
Direct verbal instructions were used to train individual skills while
team skills were learned -through imitation. Although the
individual-team training sequence was appropriate for the mission, the
training program clearly emphasized individual ski ll-s. However,
assembly/disassembly of the assault ribbon bridge is definitely a team
task; it cannot be completed by one person or several people operating
in isolation. Team skiLls, such as timing the release of bays and
boats, interconnecting the bays, and retrieving the--bays, are critical
to meeting -the time standards established by the Army. The failure to
address team- skill-s sufficiently -may be partially due to the present
stress within the Army on individual skills and the lack of analytical
tools to guide training developers in the area of team instruction.

Many questions remain unanswered regarding the integration of
individual and team skills. Some are: what level of individual
proficiency is required before team training begins, should some team
skills be acquired before individual skills . how can one determine
which individual skills are prerequisite to team skills, and what
individual skills can be acquired in a team training situation.

The second recommendation cited above is that "team training
should be sequenced in terms of increasing complexity and degrees of
teamwork." This relates to the third recommendation that "military
teams should be trained in conditions .which approximate the situations
in which they will be expected to perform," since in most cases the
combat environment is more complex and requires more teamwork than
training conditions. The most complex form of team training has
usually been judged as situations that include emergent (unexpected,
new) tasks such as those encountered in combat. A strong advocate of
training under combat-like environments is George (1967). His
research indicates that if you expect a team to perform under stress,
members must train under stress. If you expect a team to work as a
coordinated unit, members must be trained under conditions that force
teamwork. The success of training programs such as REALTRAIN also
testifies to the importance of realistic training settings (Banks,
Hardy, Scott, Kress, & Word, 1977).

Introduction of the Multiple Integrated Laser Engagement System
(MILES) into the Army community has enhanced training realism. MILES
uses laser transmitters on weapons and laser detectors on targets to
determine casualties in force-on-force exercises. Observation of
MILES exercises indicates that soldiers do behave differently than in
exercises without MILES. For example, the realization that casualties
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-may occur afiects the way infantry Squads move across the terrain and
-highlights the importance of cross-training and of dommunkcating
critical-coordination information-to the entire squad. In orie
-exercise, the radio operator was -killed, but no one el se knew the
radio Signals and the unit was unable to call in indirect fire. In
another ex ercise, the radio operator was again killed, but it took
other platoon members a considerable amount of time to read the map
and call in indirect fire. In the first case, -the squad's chances of 4
succeeding in the mission were greatly reduced; in the second case,

valuable time was 1-ost.

However, even a realistic training situation -will lose its
-effectiveness wh'n not implemented -appropriately into small-unit
training. Obviously, the rate at which the complexity of team
training should be increased is a critical research question.

Exposing- teams to-complex situations at either too fast or too slow a
-rate-may-be ineffective and/or waste training time.

Repetition of training exercises and feedback -during training are
critical to training success, even in realistic training settings. In

fact, two major training recommendations that have been made and are

strongly supported by individual learning theory and-research are that
",team training- should be conducted periodically," and "team members
should receive performance feedback." One of the-complicating factors

regarding feedback is that it can be given at both the individual .and
the team level. When team feedback is given, individual team members

may be -reinforced for inappropriate behavior. Bri-ggs and- Johnston

1967) have an excellent -eview of training guidelines in this area,
although more research is needed.

The importance af repetition cannot-be denied, but too often- team
exercises are conducted only once- Such small amounts of training do

not even insure that team skills are initially acquired. A clear
i-llustration of the positive effect of repetition occurred in a recent
study involving a-movement to contact mission pitting an Infantry

squad against an opposing-force of three individuals (Dyer, Bennett:, &
Sulzen, 1-981). All individualsused MILES equipment. Each squad
conducted the mission once. However, the opposing force faced 27

squads, 9 per week over a period of three-weeks. Two opposing forces

participated in the study. With each additional week, the opposing

force became more skilled. This-was true for each opposing force.

During the first week, the opposing force won 39% of the exercises;
during the second week, 44% of the exercises; and during the last
week, 83% of the exercises.

The last two team training recommendations cited above focus

specifically on-requirements uni-que to team training. These
recommendations are "interdependencies among team-members should be

clarified during team training," and "team training should include

training individuals to analyze their own errors, to sense when the
team or team members are-overloaded, and to adjust their behavior when
overloads occur." Some research in command and control systems has

indicated that the best way to enhance mission performance is to

reduce the extent to which coordination among team members is required
(Briggs & Johnston, 1967, Roby & Lanzetta, 1967). However,
coordination demands cannot be eliminated from all military missions.
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A-barrier to team research, and ultimately to the development of
team training programs, is that "coordination" is poorly defined. One
of the major efforts of the team-research program at ARI-Ft. Benning
is to clarify what is meant by coordination at both the function and
the task levels. Initial work at the function level (Dyer et al..
1981; Shiflett, Price & Schemmer, 1981) indicates that it i-s possible
to identify and measure different aspects of coordination, such as
orienting the team to the mission, distributing/redistributing
equipment, assigning/reassigning tasks, pacing and sequencing team
activities., and adjusting team member responses to the actions of
other members. Observational studies have indicated, however, that
team members often fail to coordinate. For example, Infantry rifle
squad operation orders (Dyer, et al., 1981) gave very little attention
to planning for team member coordination during the mission, and such
coordination was not covered by squad standing operating procedures
(SOP). Few contingency plans were given. Critical information about
the nature of the enemy was omitted. Briefing modes were used which
decreased the likelihood that all squad members would get the same
information regarding the mission. Durina execution of a Military
Operations in Urban Terrain (MOUT) exercise (Dyer, 1981), coordination
among team members was minimal. For example, rifle platoon members
fai-led to communicate between the assaulting squad and the fire
support squad, and members failed to consider the fact that their
bullets could hit other members on different floors Of the building
that was being cleared.

Many research questions need to be addressed regarding teamwork
and coordination. Very little is known about how coordination
patterns change as a team becomes more skilled, what types of
coordination are the most difficult to acquire, what training
techniques are effective in teaching different forms of coordination,
and how much repetition is required for the retention of team skills.

In answer to the question raised in the title of this paper,
neither team researchers nor training personnel need start in a
vacuum. Implementation of the training recommendations cited at the
first of the paper, followed by systematic research on related but
unanswered questions and application of the research results, could
have a major impact upon the effectiveness of small-unit training
within the military.
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A TAXONOMIC MODEL FOR NAVY TEAMS

LARRY NADLER
LITTON MELLONICS

ABSTRACT

This paper documents research conducted by Litton Mellonics for the Office
of Naval-Research. The primary-purpose-of this research entailed the development
of a Navy team taxonomy. Thistaxonomy was designed to refine the notion of Navy
teams, establish a- frawework -for systematic military team research, aid scientists
in selecting teams for research, and clarify the applicability of team-and small
group-research to military-performance issues. The nature of Navy teams and
taxonomic structures was explored and a systems -model was employed to organize
several team-related variables. From the literature review-of relevant team
research .the taxonomic model was generated. Measures of the taxonomic dimensions
were developed and appl-ied to-a sample-of 245 surface Navy teams.
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A TAXONOMIC MODEL FOR NAVY TEAMS

INTRODUCTION

After rev-ewing the state of military training of teams, the Defense Science Board
(1976) asserted the importance of developing a naval team taxonomy. This taxonomy is
needed to refine the notion of naval teams, to establish a framework for systematic
military team research, to aid scientists in selecting teams for research, and to
clarify the app2 icability of team and small group research to military team performance
issues. In addition, this taxonomy represents an important step toward developing
improved measures of the dimensions of naval team performance.

There were two major objectives of this research effort. First, it was necessary
to design a taxonomy, or classification system, which captures significant variations
along pertinent dimensions of naval teams. To accomplish this task, a workable opera-
tional definition of "team" and an examination of the relevant theoretical and experi-
mental literature to identify salient team dimensions are required. Second, this
taxonomic model was applied to surface Navy teams to generate a catalog which facili-
tates team selection for diverse research purposes. The accomplishment of these task
objectives entailed an integration of the team performance literature with specific
technical attributes of surface Navy teams.

THE DELINEATION OF NAVY TEAMS

An important, yet difficult, feature of this research effort was the delineation
of naval teams. Meister (1976) captured this problem in the following manner: if the
focus is too narrow, the definition of teams would exclude supervisory personnel, where-
as if the scope is too broad, the team description would include outside influences.
There are many other reasons why the identification of Navy teams is an arduous process,
including overlapping team memberships, borderline members, the instability of team com-
position and structure, and the existence of "distinct subsidiary teams" (i.e., subteams)
within identified teams. Clearly, an important product of this research is the specifi-
cation of appropriate levels of analysis to catalog and examine naval teams.

As naval teams can be discerned at various levels, a hierarchical delineation com-
prised of successively narrower units is most appropriate in depicting these teams,. in
other terms, naval teams were described at multiple levels, permitting researchers to
select the breakdown of teams most relevant to their particular investigations. At the
broadest level, an entire ship can be construed as a team. Further, the personnel work-
ing in a specific "functional area" can be viewed as comprising a team. The seven func-
tional areas identified are seamanship, combat information, weapons, communications,
engineering, damage contrpl, and support. These functional groups are comprised of
smaller teams, which constitute the third level of analysis. For instance, within the
seamanship area, one can identify conning, navigation, anchor handling, boat handling,
boat operating, and cargo handling teams.

In delineating Navy teams, an examination of various definitions of teams in the
literature was performed to identify critical elements. The major dimensions identified
by these definitions are number of members, synergistic relationsh-ps, task interdepend-
ence, cooperation/coordination requireents, team structure, and normative prescriptiors.
The primary data source for delineating a representative set of surface Navy teams in-
volved the corresponding selection of sixteen Ship Manpower Documents. Having considered
the theoretical and practical aspects of defining and uelineating Navy teams, the next
research task involved the identification of salient team dimensiors and the generation of
an appropriate taxonomic model.
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THE TAXONOMIC MODEL

While various theoretical models have been prooosed to describe the relationship be-
tween team characteristics and performance, a systmis approach seems to capture best the
dynamic nature of teams and-the variables which impinge upon team productivity. Typically,
systems models organize team variables into input, process, and output categories. Input
variables describe the initial state of a task-oriented-group and they include organiza-
tional/environmental/situational, individual member, and team-specific factors. Team inter-
action process, according toCollins (1977)4 entails "all observable interpersonal behavior
that occurs between two arbitrary points in time ..." (p. 3-39) and mediates hetween input
and output. Output variables include task performance and interactive componentb (e.g.,
member satisfaction). Comprehension of a team's task-related productivity hinges vpon
assessing the impact of input and process variables on team output.

A major advantage of systems models of team performance involves their ability to
synthesize many team variables into logical categories and describe the relationships
among the categories. Thus, such models provide the grouping of the essential character-
istics of teams, a grouping that is required for the design of a team taxonomy. As such,
this project attempted to identify key team characteristics, with the major criterion for
inclusion in the model being a demonstrable link to team performance. The major taxo-
nomic elements, based upon an extensive literature review, were team tasks, team members,
team structure, leadership, and team communication processes.

Team Tasks

An, important dimension of the productivity of naval teams entails characteristics
of the tasks which they perform. One important dimension of team tasks is task diffi-
culty, which Shaw (1976) defined as the "amount of effort required for task completion"
(p. 312). Daniels and Alden (1975), employing a systems perspective, suggested that task
difficulty manifests itself differently during input (e.g., stimulus uncertainty), process
(e.g., cognitive information-processing demands), and output (e.g., response complexity)
activities. In a naval setting, task difficulty can involve the operation of highly auto-
mated equipment, the evaluation of complex tactical data, the utilization of highly tech-
nical symbolic coding in sending/receiving messages, etc. Another key task characteristic
is task emergence. Boguslaw and Porter (1962) distinguished between established and emer-
gent situations by referring to the extent to which action-relevant environmental conditions
and states are specifiable and predictable. When unanticipated, emergent situations arise,
the coordination demands placed on the team increase and may influence performance. Among
the system conditions most relevant to naval team functioning are stimulus uncertainty/com-
plexity, environmental conditions (e.g., weather), equipment failure, and battle casualties.
A third task dimension is task type. Steiner (1966, 1972) distinguished between disjunc-
tive, conjunctive, complementary, compensatory, additive, and discretionary task situations,
noting that these task types differ in the nature and extent to which team members are per-
mitted or required to combine resources for mission completion. The final two task features
included in the team taxonomy are task content and machine interface. The former variable
refers to the team's task performance criterion, while the latter dimension entails the de-
gree of automation of the equipment which the team utilizes for mission accomplishment.

Team Member Characteristics

A second category of input vaiiables focuses upon team member characteristics. Two
important team member attributes are proficiency and experience levels. According to
Meister (1976), the proficiency of team members is intimately linked to effective team per-
formance, accounting for as much as fifty percent of the variance in team productivity. In
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addition to task-related capabilities, other factors, such as personality attributes and
motivational levels, are capable of affecting team performance. Another important dimension
of member characteristics, in an accumulative sense, is team size. As team size increases,
"the range of abilities, knowledges, and skills that are available to the group increases...
as well as the sheer number of 'hands' that are available for acquiring and processing in-
formation" (Shaw, 1976, p. 155). However, Hackman and Vidmar (1970) noted that increases in
team size are frequently accompanied by greater communication difficulties, less intermember
cooperation, and members' feelings of possessing less influence. The specific effects which
team size has upon productivity are related to several other factors, including the nature of
the task, group structure, and member proficiencies. A final team member attribute entails
member criticality. While it is assumed that all individuals are needed for task completion,
it is acknowledged that criticality asymmetry exists and may influence team performance, es-
pecially when battle casualties or manpower shortages occur.

Team Structure

According to Davis (1969), team structure is a "picture of the interpersonal processes
among the positions taken at a particular point in time" (p. 88). In applying the group
structure literature to naval teams, it is necessary to consider the nature of these teams.
As Davis -indicated, team structure in military organizations is formal and imposed. Further,
Glanzer (1962) observed that military teams are typically highly centralized, although not
always in a communicative or interactive sense. In this context, the taxonomic model focuses
upon the serial versus parallel structure; whether interactions are face-to-face, by audio,
and/or by video means; the nature of the decision-making structure; and the informal struc-
ture adopted by Navy teams.

Leadership

The final input category involves leadership. At the simplest level, leader ider.tifi-
cation is a function of formal naval designation. Generally, Navy documents emphasiztt task-
oriented, socio-emotional, and role model functions served by naval leaders. Other leader-
ship variables include leadership style, such as Lewin, Lippitt, and White's (1939) distinc-
tion between democratic, autocratic, and laissez-faire leadership styles, and leader-member
relations, a specific feature of Fiedler's (1964, 1967) contingency approach to effective
leadership behavior.

Team Communication Processes

While various approaches to classifying interaction behaviors have been adopted, two
categorization schemes merit attention. Bales (1950) employed Interaction Process Analysis
to classify communication behaviors into twelve categories which reflect task-oriented and
social functions. More recently, Nieva, Fleishman, and Rieck (1978) developed a communica-
tion process typology consisting of four areas of communication process variables. These
include orientation (i.e., information distribution); organization (i.e., coordination pro-
cesses); adaptation (i.e., cooperation processes); and motivation (i.e., the generation and
enforcement of team norms). In addition, team cohesiveness, defined by Shaw as "the re-
sultant of all those forces acting upon group members to remain in or leave the group" (p.
446), is clearly a function of task-related and social communication outcomes.

THE CLASSIFICATION PROCESS

The development and application of the taxonomic measures can be described. These
measures should pen._t critical variations between different teams and within the same team
type across different ships to emerge. Further, the taxonomic measures should thoroughly
capture aspects of Navy teams which are demonstrably related to the performance of these
teams. A significant constraint on the achievement of these objectives, though, involved
the inaccessibility of specific teams in operational settings. Thus, a distinction between
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exogenous and endogenous team dimensions was warranted. Exogenous dimensions characterize
teams without regard for the individual attributes and behaviors of the actual team members,
while endogenous dimensions entail team-specific features. Although these latter factors
are important descriptors of Navy teams, their measurement was severely limited for various
reasons. Specifically, they represent unique variance within teams, thus requiring detailed
observation of ongoing team communications and performance. Also, this individual team vari-
ance would limit the generalizability of results because extrapolations from observed teams
to other similar teams involve considerable'measurement error.

Data Sources and Sampling

A variety of data sources was used to obtain the ratings for the measures of the taxon-
omy. Documentary sources included Ship Manpower Documents, training course materials, ship
and system design studies, research studies, tactical doctrine publications, and Navy reg'i-
lations. Cther sources of information included subject matter experts at Navy team training
sites and direct observations of teams in training situations.

The ships in the sample were chosen to provide a diversity of sizes, capabilities and
systems within the sample. Also, we sought to select ships which are representative of the
population of ships outside the sample. Overall, 245 teams from 16 ships were catalogued
within this research effort.

The Taxonomic Measures

At this point, the taxonomic measures can be introduced and an illustration of their
application provided. As indicated earlier, the team is delineated at the ship, functional
area, and individual levels. Team members are identified and proficiency/experience levels
can be inferred from the rate/designators and NEC/NOBC's. Additionally, criticality ratings
and team size (by readiness condition) are identified. Task characteristics, team structure
variables, the nature of team leadership, and the importance of team interactioh processes
for task completion are also assessed.

DISCUSSION

In providing a common focus regarding Navy teams, dimensions, and corresponding meas-
ures, this research offers an organizing framework for construing prior studies and design-
ing subsequent research endeavors. Retrospectively, the taxonomic model allows any research
effort to be understood in terms of the teams examined and the variables which were manipu-
lated, controlled, -or unaccounted for. Prospectively, future research can be predicated upon
enhanced understanding of the critical features within a particular researcb environment.

A unique aspect of this research is that the classification system represents an inte
gration of the massive team performance literature with the specific technical aspects of
Navy teams. This integrative effort serves the important purpose of assisting Navy re-
searchers in selecting teams based upon functional similarities/differences across various
taxonomic dimensions. Further, the application of the taxonomic measures to Navy teams
generated an understanding of those dimensions which require more complex procedures to meas-
ure meaningfully. Specifically, the identification of endogenous team dimensions indicated
that field observations are most appropriate for their measurement, while exogenous features
can be assessed using manning documents.

The classification system possesses other forms of utility for team investigators. For
instance, increased understanding of the ways in which Navy teams differ can facilitate the
design of team-specific training programs. To the extent that current team training does not
consider important differences between Navy teams, beneficial modifications could be made.
For example, a Navy team which relies heavily on communcation and coordination should receive
training in these interactive skills. Also, an analysis of member criticality ratings could
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lead to the differential imparting of cross-training to specific team members. Further, in
the context of manpower shortages, less capable recruits, and more complex machine systems,
the taxonomic model could be employed to suggest optimal utilization of team resources. In
our opinion, the major utility-of this research effort resides in the ability of other team
investigators to make beneficial refinements and identify areas of application oriented toward
improving the performance of Navy teams.
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A METHOD FOR DESCRIBING TEAMS AND TEAM BEHAVIOR1

Rohn J. Hritz
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A-descriptive model of team behavior-and performance has been developed
by Applied- Science Associates, Inc. under contract to the Army Research
Insti-tute, Fort Benning, Georgia. The descriptive model identifies a set
of dimensions useful in-describing teams and team behavior. A method was
developed for systematically applying the descriptive model concepts to- a
given team in order to generate team structure and behavior-descriptions.
The method can be used to generate-descriptions for any type -or kind of team
performing any team task. The purpose of this presentation is to- present
the significant features of this method.

-Development of the Method

The method was developed-directly from- the descriptive model of team
behavior. Thus, it is important to briefly discuss how the -model was developed.
The descriptive model was developed and verified by observing six selected
Army teams .performing selected missions or tasks. Four waves of observations
were conducted. After each wave, descriptive concepts were identified and/or
further developed. The- first three-waves of observations involved five
different team types (Infantry rifle squads,- Improved TOW Vehicle (ITV) squads,
mortar squads, mortar fire direction centers, and assault ribbon bridge platoons).
Four of the teams were observed in each of the three waves of observation.
The assault ribbon bridge platoon was observed only during the second wave of
observations. Each of -the teams was observed performing approximately five
different missions.

The fourth wave of observations was reserved for verifying the identified
concepts. This wave involved two team types; one which was observed in all
three previous waves (the Infantry rifle squad), and-one team type not previously
observed (Field Artillery fire direction center). The previously observed
team -type was included in the verific..,ion observation to provide a check on
the accuracy of the identified concepts. The new team type was included to

This research was supported by a contract from the Army Research Institute

Field Unit, Fort Benning, Georgia (Contract No. MDA390-8a-C-0198). The
opinions expressed in this presentation are solely those of the authors and
not necessarily those of the Army Research Institute or the Government.
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provide a check on the completeness of the model. The model would be judged
incomplete or inaccurate if the identified concepts could not be applied
to either team or if, for the new team, the model concepts could not describe
phenomena that were observed.

Once the model and its concepts were verified, the descriptive method
was developed. The method consists of step-by-step procedures or instructions
for describing any team performing any of its missions. The descriptive
method was verified by applying it to a new team type (not previously observed
in model development). During the verification, two independent observers each
generated four independent-team descriptions; one for each selected mission
performed by the team. The resulting descriptions were then compared and the
discrepancies-noted. The discrepancies were traced back to the step-by-step
instructions (i.e., the method). Revisions were then made in the method
to minimize-any misinterpretation of the instructions or procedures. In
addition, the resulting descriptions were verified for accuracy by subject
matter experts familiar with the team type and the selected missions.

Descriptive Method

The descriptive method can be applied using data gathered from any or
allof the following sources: (a) documentation about the team (e.g.,
field manuals), (b) observations of the team performing the missions of
interest, and (c) interviews with subject matter experts (SMEs).

Information about the team and its behaviors are recorded on a set of
forms. Each form is accompanied by a set of instructions. The method also
contains a series of decision aids. The decision aids provide guidance in
determing how specific concepts of the descriptive model are to be applied.
For example, the descriptive-model introduces the-concept of nested teams.
This concept is not appropriate in all situations, so a decision aid was
developed to assist the user of the descriptive method in determining where the
concept is appropriate.

The descriptive method requires two kinds of data to be collected; data
describing team structure and scope, and data describing the behaviors of the
team as a specific mission is performed. The data collected consist of the
following:

1. A list of all the missions (team tasks) performed by the team.

2. A description of the positions that comprise the nominal structure
of the team. The nominal team structure is that dictated by Tables
of Organization and Equipment (TO&E). Nominal team structure reflects
the organization of the team when it is neither overstrength nor
understrength and has all of its required equipment. Nominal team
structure is an out-of-mission-context description.

3. A list of equipment used by each team member.

4. An organizational chart indicating any hierarchical relationships

among team members.
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The above data are designed to provide an overview of the basic resources
of a team.

Once the overview data have been gathered and recorded on the appropriate
forms, each mission of interest performed by the- team is then described. The
following data are collected for each mission:

1. The name Or title of the-mission.

2. A brief narrative description of the mission. This narrative
includes a statement concerning the goal of the mission, plus a
general description of team activities.

3. A topographic map-of the mission. The map accompanies the narrative;
and indicates the following: troop movement, opposing force movement,
terrain characteristics, location of cover and concealment, terrain
elevations, location of vehicles, etc.

4. A description of the conditions surrounding the performance of the
mission, e.g., the use of special equipment, the use of non-organic
mission support (such as supporting artillery fire), and the
environmental factors influencing -the attainment of the mission
(such as time of day, climate, etc.)

5. A description of the actual team structure used to accomplish the
mission. The actual team structure may be different from the nominal
team structure, since the team may be overstrength or understrength.
The actual team structure is described by listing -the team members and
specifying the-equipment used by each member. In addi.tion, the
.actual team structure is described with an organizational chart.

6. A brief description of the function performed by each team member in
terms of the team task, i.e., the contribution made by each member
to the successful completion of the team task.

7. A description of the team behaviors required in the performance of
the mission. This includes a description of the dependencies that
occur among team members. A dependency is defined as the exchange
or transfer of information, products, or services among team members.

All the dependencies (team behaviors) are recorded on a misro 'cqription
form. This form contains one column for each team member, plue - :)lumn for
comments. Information about each dependency is entered in the column correspond-
ing to the team member who initiated the dependency and in the column of the
team member or members who were recipients of the dependency. In the initiator
column, the following information-is entered:

1. The activity the initiator was engaged in when the dependency was
precipitated, i.e., where in his or her individual tasks did the
dependency occur.
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2. A symbol for the dependency pattern. A dependency pattern consists
of a diagram indicating the number and identity of initiators and
recipients. A decision aid has been developed to help the-analyst
determine the most appropriate dependency pattern.

3. A description of the dependency element, i.e., a statement describing
what occurred between the initiator(S) and the reeitpient(s).

4. A description of the dependency type, i.e., a co. e ' ',r _ating if
information, a product, or a service-was t-ansf -. The descriptive
model contains three major classes of depend-.,.- tE ' ach major
clcss is divided into subclasses. A decision ai. !.,- been developed
to assist the describer in selecting the most-apprc.riate dependency
type.

5. A description of the purpose of the dependencies. - a zode
indicating the purpose of the dependency. Approxk h,,ely nine
generic purposes were identified during initial obEervations. The
analyst selects one of these nine purposes.

6. A consequence rating. The rating ranges from one to four indicating
the effec' of a failure to execute the dependency upon completion
of the -ream mission. A procedure for assigning this rating is provided
au par't of the method.

In the recipient's column the following informatic. is entered about a dependency:

1. The description of the activity the recipient(s) was (were) performing
when the dependency element was received. This information describes
where the dependency occurs in the recipient's individual tasks.

2. A brief description of the status of the dependency element, i.e.,
a statement describing the state of the element when it is received.

The comments column is reserved for recording any additional information about
the dependency.

Each dependency is described in a separate row on the form. Thus the user
can obtain an overview of the entire team task by scanning the recording form,

In summary, the method yields-a team description for a particular mission
that includes both the nominal and actual structure of the team, the equipment
the team should have for the mission as well as the equipment actually available,
narrative and pictorial descriptions of the mission, and the dependencies among
the team members as they perform the mission including the sequence in which the
dependencies occurred, the initiator(s) and recipient(s) of the dependency,
the dependency type, its purpose, and the consequer.es of failure to complete
each dependency.
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Uses of the Descriptions

The descriptions produced from the application of the method have many
potential uses. Of interest at the present time is using-the method to
identify team training requirements and to develop team training programs.
From the descriptions, it will be possible to identify training objectives
and-to note ;he trainingdeficiencies of specificwteams.
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AN EMPIRICALLY DERIVED DESCRIPTIVE MODEL
OF TEAM BEHAVIOR: THE CONCEPT OF DEPENDENCY 1

Rohn J. Hritz
J. Thomas Roth
Donald W. McGill

Applied Science Associates, Inc.
Valencia, Pennsylvania

and
Jean-L. Dyer

Army Research Institute
Fort Benning, Georgia

The training challenge of -the 1980s is the advancement of team
training -technology and the improvement of team performance. In the past
decade, the military has concentrated its efforts on the development and
delivery of individual training. However, many combat missions are performed

by a collection of highly trained individuals working toather as a team.
Team members, often with diverse skills and knowledge, ;nust coordinate their
efforts and communicate and interact with each other in order -to successfully
accomplish-their team task. In this situation, providing individual training
alone may not be enough to -guarantee a satisfactory degree of team proficiency.

Unfortunately, little of practical value is known about team behavior
and teaw performance. Most prior research- has emphasizedthe study ol small
groups (not teams) formed specifically for experimental purposes, to
work on experimentally contrived intellectual tasks. The kinds of teams
and team ttsks reported- in the literature are not representative of the
kinds of-teams and team tasks encountered in the military. Furthermore,
prior research has produced contradictory results, indicating that no con-
sistent theory of team behavior exists.

The absen6 of a theory of team behavior is, in part, due to the

lack of a conceptual framework for describing team behavior. One cannot
expect to explain and predict team behavior without first possessing the
ability to describe team behavior. This presentation discusses a model for

describing team behavior. In particular, a unified concept of team member
interaction and inLerdependency is presented. This concept is known as
dependency.

TTh-s research was supported- by a contract from the Army Research Institute

1iold Unit, Fort Benning, Georgia (Contract No. MDA390-81-C-0198). The
opinions-expressed in this presentation are solely those of the authors
a-.dnot necessarily those of the Arm; Research Institute or of the Government.
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Development of the Model

The desciptive model was developed by observing selected Army teams

performing selected team tasks or missions. None of the teams or missions
observed was contrived ror the purposes of the study. All -the teams were
studied in field -situations rather than laboratory settings.

The observations occurred in four waves or phases. After each phase
-of observation, concepts concerning team behavior were identified and
further -refined. Thus, the descriptive model was developed and validated
in- an iterative fashion.

Team types varying along several significant dimensions were selected
for study. The team types varied in size (from four to twenty-two members),
in their reliance upon and use of equipment, and in -the type of missions
performed. The following team -types were observed: Infantry rifle squads,
Improved TOW Vehicle (ITV) squads, mortar squads, mortar fire direction
centers, and assault ribbon bridge platoons. Each team type, except the
assault ribbon bridge platoon, was observed in each wave of observation.
The assault ribbon bridge platoon was only available for -observation during
the second wave of observation. Each team was observed performing approximately
five- different missions. Each wave of observation involved a different
specific team of each team type, i.e., observations were not made on-the
same team, just the same team type.

The model was validated by observing a team type previously observed
(Infantry rifle-squao) as well as a team type not observed during the
development of the moe- (Field Artillery fire direction center). If
previously identified ,.oncepts were inappropriate to describe either team
type, then the accuracy of the model would-be suspect. If model concepts
were not sufficient to describe the "new" team type, then the completeness
of the model would be questioned. Although the model was refined after the
validation exercise, no new concepts were added.

The descriptive model contains several important concepts. One of the
most useful concepts is that of a dependency. In fact, this presentation
will not deal with the entire model, but will only describe the dependency
concept. This concept is extremely useful because it provides guidance
in differentiating between individual behavior and team behavior.

The Dependency Concept

While observing various team types, it became clear that one of the
1:..iomena that made a collection of soldiers into a-team was their dependence
upon each other. In order to successfully achieve individual missions, each
team member depends upon other members for information, products, and services.
Each team member is, of course, responsible for completing individual tasks.
The completed tasks contribute to the success of the team mission. Individual
tasks, however, often require input in order to be completed. In addition,
each individual task generates at least one output. A dependency is said to
exist when inputs and outputs are exchanged or transferred among team members
during a mission.
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There are two classes of dependencies, internal and external dependencies.
An internal dependency exists when a member of the team requires an- input
from- another team member in order to complete his individual task or when
-he generates an output required by another -team member. An external depcndency
exists when an input is received from or an output is used by someone outside
the team's organization structure. Internal dependencies (dependencies
among members of the team)- are considered one factor -or dimension of team
behavior. They are the relational links among the team members. If an
internal dependency- is not -properly executed, then the team cannot successfully
and efficiently complete its team mission or task.

Thus, the dependency concept not only defines team behavior, it helps
to differentiate individual behavior from team behavior and, to some-extent,
it helps to -define what constitutes a team. If a collection- of individuals
has no internal dependencies, then it is questionable whether, in fact, a
team exists, -since members do not depend upon the outputs of each other's

activities to accomplish a team mission.

Description of Dependencies

The descriptive model of team behavior specifies how dependencies
should be described. Every -dependency within the team contains three elements.
These are: an initiator, a recipient, and the dependency element. A
dependency element is defined as the information, product, or service that
is exchanged or transferred among the participants in the dependLa cy. In the
simplest case, there is one initiator, one recipient, and one dependency element.
For example, when a squad leader gives an order to one rifleman, there is
one initiator (the squad leader), one recipient (the rifleman), and one
dependency element (the order). Observations conducted during the develop-
ment of the model allowed the identification of a number of kinds of dependency
patterns that involved more than one dependency element or multiple initiators
or recipients.

Each of the dependency patterns has been precisely defined, based upon
what was observed in the field. For example, a "fan-out" pattern is
characterized by a single initiator, multiple recipients, and one or more
related dependency elements. A fan-out pattern can be diagrammed as:

A fan-out pattern describes the dependencies (for example) between the
team leader (initiator) and the team members (recipients) when an operation
order is given (the content of the operation order comprises the dependency
element).

Not only can a dependency be described by the initiator, recipient,
dependency element and pattern, but it can also be described by its type.
Field observations revealed several types of dependencies: communicative
dependencies, product dependencies (both physical product and procedural),
and virtual dependencies. Each of these types has been precisely defined.
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A communicative dependency exists when the dependency element transferred

-or exchanged consists solely of information. There are two types of communi-

cative dependencies: verbal and non-verbal. Verbal dependencies include

speech and writing, either non-mediatedor mediatedvia-equipment (e.g.,
teletype, computer message, etc.). Non-verbal communicative dependencies
consist of signs and signals (e.g., hand signals).

Product dependencies are those where the dependency element consists

of a physical product or a logical product. For example, in a mortar squad,
-the ammunition bearer prepares a round and passes the round to the- assistant
gunner who inserts it into the mortar tube. This is an internal dependency
with one initiator and one recipient. The dependency element is the transfer

of a physical product, the prepared round. A logical product or procedural
dependency exists when the dependency element is the completion of a procedure
or set of activities that must be completed by the initiator before the
recipient can begin or continue performing his individual task. A procedural
or logic&L product dependency involves the transfei of a service and not a
physical product.

Virtual dependencies are those where the dependency element is implied
and not directly observable, i.e., where the product or service transferred
is implied and not made explicit by either the initiator or recipient.
Perhaps the best way to explain virtual dependencies is by example. Infantry
squad members, on a movement to contact mission, are all rEpnsible for main-
taining separation between individuals and for surveillance of the area in their

section, i. e., each member depends upon the others to provide security for
themselves and-the other team members. Thus, a service is transferred among
all the members, -:but the se:vice is never explicit, nor is the service required
for the other -team nmbers to continue their assigned individual tasks. It is
this characteristic jthich-differentiates logical product dependencies from
virtual dependencies, Virtual dependencies also involve the sharing of a set

of tasks in which all participants perform part of the tasks without being
explicitly assigned a specific subset of tasks. Virtual dependencies have
been observed during the erection of camouflage and during the connection of
ribbon bridge units. These involve virtual dependencies aeCause all partici-
pants know what-needs to be accomplished, and the order in which they are to be
performed without being specifically instructed, i.e., in the process of
completing the team task, team members seem to survey what has been done and
automatically perform what has -not already been performed by some other member.

Dependencies can also be described by purpose. Observations suggest

that dependencies occur for several reasons. An initial set of dependency
purposes derived from observation is: (1) to transfer orders, instructions,
or directions, (2) to transfer products, (3) to provide mission status data,
(4) to provide status concerning the completion of an individual task, (5)

to indicate personnel status, (6) to provide status of supplies and equipment,
(7) to provide feedback or corrective actions, (8) to provide information
about the mission environment, and (9) to provide information about the
enemy. Virtual dependencies can have either a context purpose or a purpose
unique to the completion of the task.
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Dependencies can also be described by their consequences, i.e., the
consequences to a mission from a failure to execute a dependency. Currently
the consequence of a dependency failure is made on a four-point rating
scale. The rating is determined by analyzing the context of the dependency.

Summary

Internal dependencies are a critical dimension of team behavior. Internal
dependencies are defined as the transfer of information, products, or serices
among team members. To some extent, internal dependencies define the
existence of a team, in that a collection of individuals which has no internal
dependencies is probably not a team. A dependency can be described by
specifying the initiator, the recipient, the dependency element, the type of
dependency, the purpose of the dependency, and the consequences involved in
the failure to execute the dependency. The concept-of dependency, as well
as the classes of dependency types and dependency purposes, were derived by
observing actual Army teams performing actual missions.
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STRESS MANAGEMENT: A MODEL FOR OPTIMIZING HUMAN RESOURCE EFFECTIVENESS

T. Roger ManZey
Florida Institute of !echnology

ABSTRACT

The author recently conducted nine stress managementworkshops on a major
DoD reservation. The courses have been very favorably received and command level
attention has been given to data collected in the workshops. This paper des-
cribes a general four step model used in workshop design, stress measurement
techniques and results, and offers suggestions for behavioral scientists inter-
ested in conducting similar workshops.

Introduction

In the Spring of 1981 the civilian personnel office on a major DoD installa-
tion-in the Southeastern United States advertised a two day professional develop-
ment course on stress management. Response t6-the notice of the course offering-
was overwhelming. The workshop was oversubscribed in a matter of two days,
requiring the scheduling of further offerings. In all, a total of nine were
conducted for 231 participants.

Much has been wri:*ten in recent times about job related stress. The subject
was a major subtheme in last year's air controllers' strike, and it often seems
that One can hardly get through the week without encountering at least one report
of some research effort which has explored yet another aspect of job related
stress and its association with;a widening variety of somatic ailments. One team
of researchers recently went so far as to suggest-, presumably half in jest, :that
laws requiring hazard warning, on product labels be applied to certain careers
(Kreitner, Wood and Friedman, 1981). More recently stress management has been
discussed in the literature as an OD intervention (Adams, 1978) and as an area
of emphasis for more effective human resource management (Ivancevich and Matte-
son, 1980).

Workshop Design

In designing the workshop we first recognized the ubiquity of stress.
Selye's (1974) definition of stress (". . . the nonspecific response of the body
to any demands made upon it") served as -a focal consideration in determining what
should be included. We agreed completely with Dr. Jane Templeton's observation
that stress is-"the Purple Heart of an eventful life .... more specifically,
your body's physical, mental, and chemical reactions to all the things around
you" (Ivancevich and Matteson, 1980). Based upon the foregoing, a four phase
stress management approach (Figure 1) was adopted: (1) understanding the
nature of stress (i.e., what is stress; where does it come from; and what effect
does it have on your body); (2) identifying symptoms of stress in ourselves and
others; (3) learning about and experimenting with various stress management
techniques; and (4) developing a personal stress management plan.
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Phase I

UnderstandingI7 and Awareness

Phase IV Phase II
-Developing a Personal Identification of
(and/or Organizational) Symptoms'and
Stress Management Plan Analysis of Sources

Phase III4
Learning and-Practicing

Stress Management Techniques

Figure 1

Four Phase-Stress Management Approach

Phase I consisted-primarily of lecture, supplemented by an ,experiential ice-
breaker exercise which helped introduce the subjects of cognitions, perception
and rational self-talk. Following that each participant completed four measures
of stress: episodic work-related, episodic nonwork-related, chronic work-
related, and chronic nonwork-related. The instruments used can be found-in
Adams' (1980) stress:management workbook.

Although our primary interest was job-related stress we included measures of
nonwcrk-related stress because of the obvious truism that employees do not leave
home or family-related stress in the parking lot with their autos when they come
to work in the morni.'g. If one's spouse is seriously ill or if a teenager is
having problems with drugs, the anxiety generated by these concerns will affect
both individual and organizational effectiveness.

To the degree that individuals and their supervisors can dc.elop skill in
recognizing cues which- signal a -possible stress overload, they- can be effective
in initiating appropriate stress management action. Therefore, part of the
workshop was devoted to understanding the nature of stress and recognizing its
symptoms in ourselves and others.

After becoming aware of the presence of stress, participants were trained at
identifying the sources of stress. Figure 2 reflects the four types of stress
measured, and relates them to typical sources.
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Work-Related Nonwork7Related

Episodic Type I Type II

Stress (e.g., new boss) (e.g., illness in family)

Type III Type IV
Chronic (e.g., too much to do at (e.g., losing ground to

Stress work, too little time) inflation)

Figure 2

Sources of Stress

Measures of Stress

The measures of Types I and II stress are derived from the work of Holmes and
-Rahe (1967)-and focus on the demands placed on the individual to adapt to recent
-events. Type I stress (episodic, work-related) is measured by summing the
weights assigned to 30 recent (within the last 12 months) events. The events are
adapted from the work of Naismith (1975)-and-range in severity from "being trans-
ferred against my will- to a new position or assignment" (81 points, to "under-
going a minor relocation of my work place" (5 points). The significance of the
point values is that the weight assigned to each event reflects what Adams (1978)
describes as ". . the average amount of readjustment required for one to feel
'back to normal' following that change event."

Type II stress is also measured by summing the weights assigned to events
experienced within the past 12 months. Adapted from the work of Cochrane and
Robertson (1973), the episodic nonwork-related events ranged from "death of a
spouse" (86 points) to."development of friendship with new neighbors" (18 points).
As with Type I events, the point values indicated the amount of readjustment
required to "get back to normal."

As Holmes and Rahe (1967) discovered with their Social Readjustment Rating
Scale (SRRS), the number of readjustment points accumulated by individuals dur-
ing a twelve month period correlated significantly with the number of illnesses
they experienced. This approach at measuring stress accepts Selye's view of
stress related diseases as resulting from an overload of the body's ability to
adjust to external demands placed upon it.

Types III and IV stress measurement was accomplished through instruments
adapted from the work of French and Caplan (1972) and their colleagues at the
University of Michigan. The Michigan team worked extensively with NASA in the
late 60's and early 70's, studying day-to-day (chronic) stress and its effect on
health and well-being.
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Type III stress (chronic, work-related) is measured by applying a five-point
frequency scale to 25 conditions which might be descriptive of one's work situa-
tion. These conditions include: work overload, role ambiguity or conflict,
territoriality, poor-quality relationships, interunit conflict and lack of
participation. The frequency with which individuals experience these kinds of
conditions have been found to be significantly correlated with their feelings of
competence, effectiveness, satisfaction and growth.

Type IV stress (chronic, nonwork-related) is measured by a five-point Likert
stress severity scale applied to 16 potentially stressful conditions of home and
social life. Scores for both Types III and IV stress are obtained by summing
the responses to the 25 day-to-day stressful conditions at work and the 16 home
and societal stressors.

Mean stress scores reported by the 231 DoD participants and 121 non-DoD
civilian personnel attending similar workshops during the same time period were:

DoD Civilian
Type-of Stress Mean Mean

Episodic, work-related (Type I) 370 259

Episodic, nonwork-related (Type I) 178 181

Chronic, work-related (Type III) 62 59

Chronic, nonwork-related (Type IV) 35 33

Discussion 4

"Stress" has negative connotations in our society. When a manager is des-
cribed as being under a great deal of stress the unstated message is that the
performance of the manager in question has been slipping and is no longer up to

standard. Such usage of the word reflects a rather pervasive lack of understand-
ing about the nature of stress. Stress is very much a factor in our daily lives;
however, we all manage stress differently. Further, some of us are relatively
effective in our management of stress while others of us, because of a lack of
stress management skills, can be classified as among the ranks of the "walking
wounded."

No one seriously suggests that the elimination of stress on the job should
be the goal of any organization. An essential part of any manager's job is the
intentional creation and management of stress as a dynamic motivating force
within the organization. The key thought is that stress should be planned and
-controlled: too little stress and performance will be flat and apathetic, too
much stress and activity will be frenetic and similarly unproductive.

From the data provided by workshop participants, the DoD personnel appeared
to be experiencing significantly higher current work-related stress than other
groups of individuals administered the stress instruments. According to nation-
al data collected by Adams (1980, 23), the DoD participants ranked in the 77th
percentile. An elevated level of Type I stress also is reflected in the com-
parison of the DoD mean with that of non-DoD workshop participants (370 vs. 259).
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High levels of Type I stress reflect the presence of disruptions to the
equilibrium of organization members. Although the high levels of Type I stress
have been found to correlate highly with stress related disease, a number of
researchers (Adams, 1980) have found that Type III (chronic work-related) stress
has a more devastating impact on organization members. These findings are con-
sistent with Selye's (1974) General Adaptation Syndrome (GAS) and the notion
that the human body has a finite capacity to adapt to stress.

From a behavioral science intervention viewpoint, it is interesting to note
that informal norms are the principal sources of daily on-the-job stress. When
the work situation equilibrium is upset by-significant organizational changes,
dysfuncticnal work norms tend to exacerbate the situation and maintain stress
at elevated levels. This view of stress in the work organization seems to fit
quite nicely with process consultation and suggests that the OD consultants
might be well advised to add stress management to their repertoire of behavioral
interventions. In fact, a -number of OD specialists now contend that work-
related stress must be diagnosed and treated at the level of the individual
manager before OD interventions can be effectively initiated (Suojanen and
Hudson, 1981).

Lessons Learned

The initial stress management workshop was designed along the lines of the
four phase i,.-del presented in Figure 1. The focus Was not on the organization,
but on the individual. Specifically, the -objectives included understanding of
the nature of stress, recognizing signs of stress in ourselves and others, iden-
tifying major sources of stress in our current lives, bec3ming familiar with and
practicing some suress management techniques and developing a personal stress-
management plan.

It was not anticipated-that demand would be such that nine workshops would
be offered; therefore, collection of data in the early workshops was accom-
plished primarily for pedagogical use. But before long it became evident that
an opportunity was being missed in that the data being gathered informally was
potentially quite useful to senior management in the sponsoring organizations.
In fact when the data were reviewed in the course of later workshops partici-
pants typically expressed the hope that the data would be provided to their
senior managers.

In the end an informal summary report provided to the commander and
senior staff of the installation. UnfortunaLely, the report did little more
than recount summary statistics supplemented with anecdotal observations. Were
a similar program to be designed now, instrumentation based upon the work of
French and Caplan (1972) would be added. Specifically, in addition to the four
types of stress, we would focus on their ten major work-related sources of stress
and use these data to help examine organizational norms. Problematic areas would
then be highlighted and provide a focus for future interventions. Otherwise, the
approach described in this paper was found quite worka;e, and seems to hold
considerable promise.
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BATTLEFIELD STRESS:

MANAGEMENT TECHNIQUES

Russell J. Hibler, Ma.jor, USAF, BSC

USAF Hospital Wiesbaden (USAFE) Germany

'Abstract

A battle stress management plan that is operated at a European Air Base is
reviewed. Based on mental health principles it uses assigned mental health and
social actions personnel to provide line consultation and stress management
triage in the three echelon medical care system. Assistance to line personnel is
to provide through identigying and managing events critical to effective psychological
functions. Medical screening consists of rapidly separating administrative from
medical factors and in recognizing the severity of psychological responses to battle.
Treatment is offered through rest, a relief group, a trial at work and, for most,
a return to duty. The principles of immediacy proximity and expectancy are used
throughout these- procedures and serve as guidelines for care and planning.
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Battle Stress

Current literature surveys have begun to recognize the h'Istorical
evidence- that psychiatric combat casualties are unavoidable. There
is a growing conviction that such-losses, if manaWdproperly, ran be
recycled back into the manpower-pool (Ingraham and- Manning, 1.980).
However, until recently those personnel who might be able to assist
with psychiatric casualities have been assigned alternate wartime
duties. This article describes a battlefield stress management plan
that is based on mental health principles -that have been developed
and tested since October 1980 at Bitburg Air Base, Germany. The
-rationale, structure and functioning of the plan are described, rather
than emphasizing-the theoretical and historical antecedents. Mental
health and social actions personnel provide the managment, and this
plan explains how they fulfill their roles and where- they function in
the three echelon medical system.

This plan uses mental health- and social actions personnel as a
team that provides the initial principles of stress management on
the battlefield. During peacetime exercises and program development

-the stress management team includes the clinical psychologist,
clinical social worker, psychiatrist, mental health technicians, and
social actions personnel. During wartime, it is envisioned that the
psychiatrist would be required -to function primarily as a-physician
and would occasionally be available as a consultant to the team.
Because of this assumed limited psychiatric availability, the senior
BSC officer was identified as the team chief. The-mental health
technicians and social actions personnel were assigned in equal
numbers to the psychologist and the social worker. As much as possible,
these two groups are matched for experience and training qualifications.
Each of these teams comprised an independently functioning unit that
was capable of deployment and, with augmentees from the manpower
pool, was able to provide 24 hour coverage.

Although the standard mental health education only partially
prepares these personnel for wartime triage and consultation, additional
academics and OJT is readily available. We found that surveying the
literature would provide a working knowledge of the subject matter
within several days.

The references cited in this report both review the relevent
empirical literature and provide a comprehensive overview of the
Army's current status in this area. Additionally, non-traditional
experiences such as simulation in the field have also been invaluable
to helping us understand the wartime medical environment and the
battlefield. Frequent deployment with air transportable hospitals
and clinics, and second echelon treatment teams provided a realistic
awareness of the working environment at several locations and under
all weather conditions. This "hands on" experience also allowed the
development of simple and practical triage techniques.
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Battle Stress

At least in Europe, Air Force medical facilities provide direct

support for large numbers of Army units. We felt that in order to

serve these organizations, -as well as to understand the etiology of
wartime casualities, it is necessary to participate in Army field

exercises. This experience included maneuvers with mechanized
infantry that was enlightening but to some degree anticipated through
past contacts with war stories, movies, etc. What was not anticipated,
yet vividly revealing, were the less heroic battlefield aspects
including 'the hours of boredom fol-lowed- by pandemonium, having

mechanical failures-, becoming lost, engaging your own personnel and

losing troops to drug abuse- Overall, the complexity and newness of

-this experience shattered -the hope of being able to anticipate- all
the stress management needs for an- organization, -but it did provide

a pragmatic and realistic framework for understanding the normal
range of functioning on the battlefield. This was particularly

important since "before anyone can understand, prevent, manage and
restore to effectiveness a psychiatric casualty, one must have a firm

sense of the normal reactions of soldiers -to combat" (Rath, 1980, p.13).

With-the battle stress management -team identified and their training
outlined, their provider roles can-be described next.

Management Roles: Consultation to the Line

As line consultants, the -battlefieldstress management team

works to enhance ongoing leadership and existing management techniques.

This is done by evaluating group and environmental factors that deter-

mine theincidence and types of combat ineffectiveness. Many of these

factors require a working knowledge of the organization being served

as well as organizations in general. The ongoing familiarization
outlined above provides an awareness of the specific units. The more
general organizational factors include: "(a)intensity of combat,

(b)duration of combat, (c)type of combat action, (d)pace- of combat

action, (e)wounded in action and killed in action rates, (f)type of

unit, (g)unit cohension, (h)unit leadership, (i)replacement process,
(j)experience in combat, (k)expectations, (1)competing demands on

loyalty, (m)command preparation for management, and (n)medical pre-

paration for management" (Rath, 1980, p.14,a). These factors have

a variety of uses including the epidemiological prediction of

casualties, and the estimation of the timing when psychologically
based problems begin to occur.

Manning (1980) provided one example of such consultation services

on the relationship between fatigue and performance. He found- that

round-the-clock military exercises resulted in great impairment in

psychological or cognitive process skills, while less errors occurred

in skills that were more psychological in nature-. In fact, despite

the environmental stresses and lack of sleep, "the well-learned, and

mainly physical tasks were highly resistent to deterioration" (page 10).
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Battle Stress

He also found that -for demanding situations -that required cognitive
skills, those -in charge often chose leadership styles founded on
willpower and' conslicious self-denial. The result was a high
susceptibility to iatigue and a decrease in -the quality of the
leader's work.

After only one night without sleep, task orientation deteriorated
with decreased- to less than 50% of the normal performance levels.
A similarly demanding lifestype (minimal rest, food,etc.) on the
part of more physical laborers would only- decrease the quantity of
work. Other -results showed that-including naps as part -of effective
leadership behavior, as well as scheduling q minimum of as little-
as -three to four hours of sleep per night yielded a significant
performance improvement (p.11). In short, identifying-such critical
behaviors, providing relevent information and supplying personnel
support may provide organizations-as well as individuals with increased

resistance to fatigue and increased performance.

Management Roles: Medical Screening

The second and -more- familiar consultant role for the stress
management team is the screening and psychological triage of casualities.
In-essence, the team would identify normal somatic and psychological
reactions to battlefieldstresses and screen out those who have
abnormal responses. The normal reactions include "(a)muscular tension,
(b)shaking and- tremor, (c)increased perspiration, -(d)digestive and
urinary system react'ion, (e)circulatory and respiratory system reactions;
and normal psychological reactions included: a)fear and panic, (b)sensi-
tivity to noise, (c)sleep difficulties, -(Q-) atheqtic tendencies, (e)
irritability and resentment, (f-)extremel'. lethargic or euphoric-post
combat mood states" (Ratb, 1980, p.14,a). One or more of these normal
reactions occur in most personnel and therefore their presence should
be recognized and legitimized. Most peonle can tolerate these symptoms
if they understand and-expect them and they do not need additional
intervention or support. These "norma!" reactions are separated -from
"abnormal" reactions by a continum based on the severity, number and
duration of these symptoms and their effect on the individual's ability
to -perform his duty.

Three familiar psychiatric reactions that are often experienced
in peace time populations are also seen on the'battlefield. The
first psychiatric reaction is overt psychoses. The symptoms of overt
psychoses are very visible and result in a low return to duty rate.
They are expected to be easy to identify since their symptoms frequently
become apparent soon after the onset of hostilities. A second famniliar
psychiatric reaction is the onset of psychosomatic syndromes. These
physiological symptoms are less obvious and most frequently involve
gastro-intestinal syndromes, low back pain, or headaches that do not
present organic findings. Additionally, casualties result from failure
to take proper precautions. The result and injuries are therefore
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partially psychological in nature. These include accidents, and
illnesses such- as frostbite that could have been prevented by
appropriate prophylactic measures. The third type of syndrome is
the-psychologic complications of medical problems. In effect,
-medical recovery-becomes slower than expected, there is increased
verbal or behavioral complaints and these -conditions are-often
largely ignored by the providers. Both these psychosomatic and
psychologic comPlications are readily managed by providers when
there is a clear-expectation that the casualties will return to
duty.

The remaining four syndromes are unique to the battlefield
environment. The first and most frequent response is the combat
reaction. Overall, this is an acute anxiety reaction manifested
by an exaggeration of the normal combat reaction with- an accompa-
nying feeling of impending death or maiming. The net result is
that the individual is unable to perform,his duties. This response
occurs very early in combat and is closely associated with the
intensity and- type of stressors. Further decompensation is prevented
if handled by a prompt return to duty. Otherwise, -these normally
-transient conditions become more chronic and serious (Levan, Greenfield-,
and Baruch,1979).

A second-type of -combat response is a withdrawal from battle.
This refusal to fight is due to a variety of motivational or societal
issues,. Included are being AWOL, alcohol or drug abuse, or being
preoccupied with dependents. This-response may occur- early after
entering- combat but usually develops in large numbers as time
progresses. It is handled best by line personnel through phone
calls -home, rest and recreation trips, increasing BX services, etc.
Similarly, combat exhaustion, a third combat syndrome, results from
the stress of-prolonged combat of entire units. It is best handled
through- a group rotation to noncombat duties. A fourth combat
response is the short timers syndrome. This is effected by organi-
zational rules, group names, and the expectations of the individual.
Basically, as the individual gets "short" his anxiety increases and
he becomes reluctant to expose himself to danger. Again, good modeling
by leaders -and organizational remedies rather and medical actions
are indicated. Finally, as the types of war actions change, additional
syndromes occur. The team must be vigilant to detect new responses
and be judicial in providing assistance.

Diagnoses may even damage the casualties' prognosis. Danish
and Smyer (1981) reviewed the helplessness literature and concluded
that diagnosing and labeling individuals decreases their perceived
control and may intensify their symptomatology. Additionally, Noy
(1980) found that reactions-of even psychotic proportions responded
favorably if treated immediately and firmly without a diagnosis. For
these reasons our team uses only the syndromes or battle stress types:
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Battle shock. The immediate or acute onset of emotional
and somatic signs in which severe anxiety symptoms predominate
and last up to 72 hours. Ideally, this is managed at the lowest
level of care possible. Only those who present with most severe
and life endangering behaviors are evacuated for additional care.

Battle fatigue. These symptoms are similar to battle shock
but they exist with an inability to perform duties fcr over 72
hours. These symptoms may be more chronic and insidious in their
onset. Evacuation to nearby medical facilities is indicated only
after initial trials at sleep, rest, etc. are ineffective.

Treatment Priorities 4

The principles of immediacy, proximity, and expectancy for
providing care are repeatedly cited in the literature as essential
criteria (Levanet al,1979). This literally means treating battle
stress casualties within minutes or hours after the onset of the
symptoms. It also means providing food-, warmth, rest, and relative
safety or other support as proximal as possible to their duty section.
This distance is often psychological rather than geographical result-
ing in "felt" safety that can actually be as close as one hundred
yards from the action. Finally, and perhaps most important, is the
expectancy that they will return to duty. This expectancy must be
expressed at all levels of casualty management. By comparison, if
casualties are treated as "patients" and evacuated to the rear, they
must frequently maintain their symptoms longer, rarely return to the
same duty, or they may not return at all. By using these policies
of immediacy, proximity, and expectancy most casualties are returned
to duty in less than 72 hours. They also provide the basis for the
management techniques at each level or echelon or care.

The Three Echelon Medical Care System

The three echelon medical care system was developed 1o provide
a- flexible medical delivery system that can operate in environments
that are free of combat or of nuclear, biological, or chemical warfare
contaminants. Within this system the first echelon of care is provided
by "buddy care". Although somewhat limited in scope, these first aid
skills are immediate and are locally available. Individuals who do
not respond and require more definitive medical attention are mar-
shalled at an on-base shelter that is designated the casualty collection
point. From there they are transported off-base to the second echelon
of care. This secondary care is located in tents or other available
shelter approximately two to four miles from base. The area is selected
for being relatively safe from hostilities or contamination. At this
site, the casualties are decontaminated as necessary and have their
first contact with medical personnel, They are triaged by the severity
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of their medical condition given further evaluation and their
condition stabilized in immediate, delayed and minimal treatment
areas. These services provided either minimal care and a return
to duty within several hours, or immediate and delayed- care that
may result in transportation to the third echelon. This third
level of care is located in a safer area approximately twenty
miles away, in more permanant or hardened facilities and has
ample staff and resources to provide longer term and definitive
medical-care. Following the treatment, the patients are either
directly returned to duty or prepared for medical evacuation to
other overseas or CONUS facilities for long term care.

Battle Stress Management Locations

Initially, individuals must manage their battle shock on their
own, with the help of "buddy care", or receive support and reassur-
ance through their chain of command. If these- first echelon measures
are insufficient, they are referred through the casualty collection
point to the second echelon where the battle stress management person-
nel work in close physical proximity to the minimal care treatment team.

This placement is essential since many of the battle stress
casualties may have concurrent somatic injuries. Additionally, since
their treatment priority is minimal, the close functioning with the
minimal treatment simplifies the management process and reinforces
the expectations of staff and casualties alike that they will return
to duty.

Several forms of abbreviated mental status checklists have
been used by the battlefield stress team and can provide brief screen-
ing information in less than 10 minutes. Those who have not eaten,
or slept recently are given a meal and a sleeping space for several
hours prior to their return to duty. Those individuals who refuse to

fight or have difficulties, are referred back to their unit for organ-
izational management. Casualties who have the more chronic battle
fatigue or very severe battle shock and would be transferred for
additional medical management may receive neuroleptic medications to
initiate rest. The medical personnel on the minimal team maintain
and administer the psychiatric medications with consultation from
the battle stress team. The consultant or second function of the
battle stress management team is often provided during the lulls
between triage and direct casualty management. Radio communications
and house calls, as necessary, are readily available to provide feed-
back, support, and other information to the personnel on base. The
team also functions as a trouble shooter for the stress that the
medical personnel receive. This is important to prevent the rescue
team from becoming casualties (Martin,1980).
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At third echelon, another battle stress team functions
similarly to-the team at the second echelon site. It was also
prepared to initiate the following treatment regimen for a one to
four day period:

1. Rest. During this phase, hot food, warmth, safety, support
and sleeping space (preferably not a bed) are provided. If sleep
does not occur naturally after a meal, it may be induced as needed.
This initial phase provides psycho-physiological support to counteract
exhaustion. Wherever possible, the casualties' condition is referred
to as battle fatigue and they are assured that they will return to
duty. Rather than use pajamas, they remain in their uniforms at all
times to preserve their role identity. Additionally, the psychiatrist
will function at this facility and, as available, provide consul-
tation services to the team.

2. Relief group. Morning group sessions are used to share

grief, anger, fear, etc., and to receive both directive and-supportive
counseling from the staff. This process serves to address and legit-
imize built up feelings and somatic responses, and to recognize their
coping skills.

3. Recycle. As the casualties become rested, they supplement
the manpower and minimal treatment teams by being assigned appropriate
tasks. This work is in itself therapeutic (Chapmam, Hackley, and
Spencer,1980). Their ability to perform these tasks also teststheir
readiness to return to duty.

4. Return to duty. When steps one through three have been
successfully completed, the casualties are returned to their unit.
If significant pathology persists, they will be considered for
evacuation to other, more distant, treatment facilities, or to the
CONUS facilities. The battle stress management plan is summarized
below. Additions to the plan are being considered to extend
its potential usefulness.

Discussion

Perhaps even more important than the details of this plan is
its ability to recognize and legitimize psychological reactions to
battle, and the commitment of the plan to the use of available
resources to provide enlightened management. The specifics of the
plan provide for flexibility with who, where, and when assistance is
rendered. The operational principles of the battle stress management
team at Bitburg Air Base, Germany, involve the combination of mental
health and social actions personnel in roles that provide direct
casualty care and use expertise in stress management. Additional OJT
and less traditional training is necessary to perform these roles.
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Training includes field work and familiarization with battle
field conditions. Battle stress management is provided by
personnel through consultation to line units and by -screening
casualties- for extreme or long standing psychogenic reactions
that effect their duty performance. They provide a triaging
of such casualties and initiate management procedures that
include food, shelter, ventilation of feelings, and a trial
at returning to work prior to being returned to duty. Through-
out,the principles of immediacy, proximity, and expectancy
provide guidelines for overall delivery of services. By con-
sideratlon of these ideas for use in peacetime planning, the
responses of battlefield casualties and their organizations
may be more adaptive and health providing.
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WHAT EXPERIENCE TEACHES:
COGNITIVE RESPONSES TO A STRESSFUL ENVIRONMENT

Earl H. Potter, III
U.S. Coast Guard Academy

ABSTRACT

Previous studies have found that experience as measured by time in service

or time on the job contributes to-improved job performance. This study ex-

plores the process through which experience and experience interactions

with stress and cognitive ability contribute to the academic performance of

cadets at the U.S. Coast Guard Academy. The results suggest that a signif-

icant portion of the contribution of experience to improved cadet perfor-

mance is due to-cognitive factors,. e.g.-, beliefs, attitudes, and-concerns

which change as a function of time spent as a cadet at the Academy.

The United States Coast Guard, as do other civilian and military organizations,

relies on job experience to teach many of the skills necessary for effective leader-

ship and technical performance. Yet, the research literature is notably non-conclu-

sive with respect to the role -of experience as a teacher. For example, Bray (1966)

in his original report of AT&T's assessment center technique for evaluating manage-

ment potential found little change in the-behavior of managers in simulated job sit-

uations after eight years of management experience. On the other hand, other studies

have demonstrated that military personnel with more experience respond differently
"under stressful conditions (Berkum, 1964).

This study continues a series of studies which -has examined the impact of stress on

job-performance. In- two recent studies (Potter & -Fiedler, 1980; Barnes, Potter &
Fiedler, 1981) stress in significant interpersonal relationships was associated with
a decrease in the relationship between intelligence and job performance. The size of

this decrease, however, varied with job-experience such that the relationship between
intelligence and performance under conditions of high interpersonal stress was great-
er for persons with more experience in the job. In the first of these studies,
Potter and- Fiedler (1980) found that junior Coast Guard staff officers who reported
high levels of stress with their bosses had a low correlation between their intelli-
gence and job performance. The relationship between the intelligence and performance
of more senior staff officers did not decrease with high levels of stress. In a dif-
ferent setting, Barnes, Potter and Fiedler (1981) recently found that experience as a
cadet at the U.S. Coast Guard-Academy likewise diminished the impact of stress on the
relationship between intelligence (SAT math scores) and performance (GPA).

While these findings may be of some passing practical interest, they have little
theoretica, value because they say nothing about how experience might mitigate the
impact of stress on performance. One is left wondering what changes occur as a func-
tion of time that might influence the relationships between stress, intelligence, and
performance. One hypothesis has emerged from conversations with cadets at the Coast
Guard Academy and Sarason's (Sarason, Johnson, Berberich, and Siegal, 1978; Sarason
and Sarason, 1979) work on cognitive moderators of stress.

If we follow conventional wisdom, graduates of a military Academy should be ob-
served to meet stressful situations with a sense of confidence and mastery derived
from four years of coping with a challenging environment. In psychological parlance,
the fact of their survival leads to attributions of competence and courage (or as the
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cadets have told me "after four years you learn not to sweat it"). Sarason and

Sarason (1979) and Meichenbaum (1975) have suggested that stress causes performance

problems because anxious persons agonize and fret over the consequences of failure or

danger and consequently do not focus on the task at hand. One explanation for a

cadet's improved response to stress may be that cadets develop a belief in their own

ability to meet challenges, and therefore, do not worry or catastrophize as much. If

this is the case, then the interaction of experience with intelligence and stress may

be accounted for by measurable change in cognitive responses to the stressful en-

vironment of the military Academy.

METHOD

Subjects. Two hundred thirty-four cadets at the U.S. Coast Guard Academy (73 fresh-

men, 67 sophomores, 30 juniors, and 64 seniors) responded to a questionnaire which

included background information, personality scales and assessments of their envi-
ronment. Of the subjects, most were non-minority (209) and male (207). As is the

case with cadets at all academies, their academic and social history was universally
successful.

Performance. Semester grade point average (GPA) was used as the indicator of perfor-
mance. Typically the relationship between intelligence and-any one semester is lower
than the relationship between intelligence and overall GPA due to variations in
course difficulty over semesters. However, stress also varies from semester to
semester, and stress measured in one semester is more likely to influence performance
in that semester than overall GPA. For these subjects GPA ranged from 0.70 to 3.97
with a mean GPA of 2.72.

Intelligence. The Scholastic Aptitude Test (SAT) mathematics score was used as the
measure of intelligence. This score was chosen over the verbal score due to the fact
that the curriculum is heavily technical in nature. The range of SATM scores was
from 470 to 790 with a mean of 643. These figures represent a restriction in range
which would be expected to result in an underestimation of SATM/Performance correla-
tions.

Stress. Interpersonal stress in significant relationships was measured with a
twenty-item, Likert-type scale which asked cadets to consider how much stress they
felt with, for example, their instructors as a result of their instructors placing
high demands for performance on the cadets while providing insufficient direction and
support. A principal component factor analysis with varimax rotation found five
orthogonal factors in the scale--relationship to peers, instructors, parents, company
officers, and cadets senior in the chain of command. For the purpose of this study,
interpersonal stress was measured by two of these factors, peer stress and instructor
stress, which reflected different sources of stress and were likely to be differen-
tially related to academic performance. Peer stress with a possible range of 4 to 28
ranged from 4 to 28 with a mean of 12.22. This score was related (.31, p<.O01) to a
measure of social evaluation apprehension (Watson & Friend, 1969). Instructor stress,
with the same possible range, ranged from 4 to 27 with a mean of 11.72 and was sig-
nificantly related (.29, p<.O01) to a measure of test anxiety (Sarason, 1979).

Experience. The cadets' year group, classes of 1981, 1982, 1983, and 1984, served as
the measure of experience. Few cadets had prior military experience (9) and few had
prior college (30). Even if a larger number did have significantly greater prior ex-
perience, it is not at all clear that this experience would be relevant to perfor-
mance at the Coast Guard Academy.
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Cognitive Factors. A 23-item, Likert-type questionnaire which reflected attitudes
about and beliefs concerning the challenges faced by cadets was developed as a result
of numerous conversations with cadets. A principal component factor analyss with
varimax rotation -resulted in three factors with eigenvalues greater than 1.0 which
accounted for 73.9% of the scale's variance. The first of these factors, labeled
concern for approval accounted for 43.4% of te variance and included items such as:

How important is it to you that your classmates approve of you? (Extremely - Not
at all)

It is worth the extra effort it requires to bring up your military aptitude
grade. (Strongly Agree - Strongly Disagree)

This factor which included five items with factor loadings from .52 to .77 had a
possible range of 5 to 35. Actual scores ranged from 7 to 35 with a mean of 22.76.

The second factor was labeled "doubt in my ability to meet demands." This
factor which accounted for 17.2% of the scale variance included items such as:

There just isn't enough time to do both my course work and satisfy the demands
of cadets senior to me. (Strongly Agree - Strongly-Disagree)

Sometimes when things get rough, I give up trying to do everything at once and
do nothing. (Strongly Agree - Strongly Disagree)

This factor included five items with loadings ranging from .45 to .66. Actual scores
ranged from 6 to 34 with a possible range of 5 to 35. The mean score was 19.35.

The third factor contained only two items which indicated that cadets set aside
studies in order to meet military requirements. Scores on this factor labeled "mis-
direction of efforts" ranged from 2 to 13 with a mean of 5.73.

Data Analysis. Changes in cognitive responses to stress were first assessed with a
one-way analysis of variance across class groups. Next paired t-tests were performed
for cognitive factors taken for 40 members of the class of 1984 at the end of their
freshman year and six months later in the middle of their sophomore year.

Cognitive factors were then included in two hierarchical multiple regression
analyses--one for peer stress and one for instructor stress. Main effects were
entered first, multiplicative two-way interactions second and the three-way multi-
plicative interactions last. The experience, stress, intelligence relationship was
assessed in similar fashion using two hicrarchial regressions with class entered as a
dummy coded co-variate in main effects, two- and three-way interactions.

The ability of cognitive factors to explain the variance in performance ac-
counted for by experience was evaluated with a technique called communality analysis
by Kerlinger and Pedhauser (1973). Communality analysis allows the statistician to
estimate the amount of variance accounted for in, for example, performance by two
factors independently and in common.
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RESULTS

Changes due to experience. Table I shows that concern for approval, self-doubt,
and misdirection of efforts all decrease as cadets gain in experience at the Academy.
This.-analysis, however, is subject to the criticism that the findings may result from

Table 1

Oneway ANOVA: Cognitive factors by class

Means by class

Freshman Sophomore Junior Senior F

Concern for
Approval 25.32 > 23.10 ) 19.97 = 20.53 10.93 < .001

Self-doubt 22.93 > 17.49 16.80 = 18.28 14.16 < .001

Misdirection
of Efforts 8.89 2 4.33 4.14 = 4.33 47.50 ( .001

attrition which leads to the average survivor being more confident rather than real
change in each "survivor" due to his own experience. Therefore, a limited followup
was conducted utilizing 40 cadets who were freshmen at the time of initial testing.
These 40 cadets were given the same questionnaire six months later. Table 2 shows-
that even in a short time some positive change occurs. Both concern for approval and
misdirection of efforts are significantly lower (t = -2.98, p = .018, and t = -4.15,
p .001 respectively). There is a Slight and non-significant increase in

4

Table 2
o4

T-Tests for Cognitive Variables for 40 cadets
polled in their freshman (1) and sophomore (2) year I

2-tail
x t Probability

1 25.83
Concern for -2.98 .018
Approval

2 22.85

1 20.73 4

Self-doubt
1.27 .159

2 22.00-

Misdirection of 1 10.53
Efforts -4.15 .000

2 6.38

self-doubt. Together these findings support the hypothesis that one consequence of

experience as a cadet is less worry and self-preoccupation in the face of threat.
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Experience and stress. Table 3 supports the findings of previous studies in
that stress does not contribute directly to GPA nor does the two-way interaction with
intelligence account for a significant proportion of the variance in GPA. There is
in both cases, however, a significant three-way interaction between stress, SATM, and
experience (i.e. class). Multiple R's for both instructor stress and peer stress are
highly significant and comparable (.5329 and .5346 respectively).

Table 3

Summary Table: Multiple Regressions on GPA
with stress, intelligence and class

INSTRUCTOR STRESS

Increments of Simple Multiple
Predictor R2  R R R2  F

SATM .1360*** .37
Instructor stress .0057 - .12
Stress x SATM .0141 - :04
Class .0862***
Stress x class .0006
Stress x SATM x class .0414***

.5329 .28 5.42***

PEER STRESS

SATM .1360*** .37
Peer stress .0039 - .06
Stress x SATM .0103 .02
Class .0827***
Stress x class .0056
Stress x SATM x class .0473***

.5346 .29 547***

Sp.001

Cognitive factors and stress. Table 4 summarizes the hierarchial multiple
regressions which include stress, intelligence, and three cognitive factors. Taken
together, cognitive factors and their interactions with instructor stress and intel-
ligence account for 10.1% (p<.025) of the variance in GPA. Instructor stress is not
directly related to GPA and SATM alone accounts for 13.6% of the variance in GPA.
The relationship of stress with the instructor to GPA varies with self-doubt (F = 10.07,
p<.005) and concern for approval alone accounts for a significant amount of the
variance of GPA (F = 4.69, p<.05). The multiple R is .5002 which is highly signif-
icant (F= 4.71, p.O.01).

The second equation shows the interactions with peer stress, intelligence, and
the cognitive factors. While the multiple R for this equation (.4630, F = 3.73, p<
.001) is still highly significant, less variance for GPA is accounted for by cogni-
tive factors and their respective interactions with peer stress and intelligence
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Table 4

Sunary Table: Multiple Regressions on GPA
with stress, intelligence and three cognitive factors

INSTRUIOR STFESS-

Incraeents of Simple Multiple

Predictor -R2 R R F

.1360*** .37
Instructor stress .0057 -. 12
Stress x SATM .0141 -.04
Co.cern for Approval .0213* -.23
Self-Doubt .0091 -.19
Misdirection- .0075 .13
Stress x Concern .0028 .19
Stress x Doubt .0457*** -. 23
Stress x Misdirection .0014 -.18
Stress x Concern x SAT .0091 -. 12
Stress x Doubt x SAT :0001 -.17
Stress x Misdirect. x SAT .0036-

.5062 .26 4.71***

P STRESS

SATM .1360*** .37
Peerstress .0039 -.06
Stre.ss x SAT .0103 .02
Concern -.0183 -.23
Self-doubt .0153 -.19
Misdirection .0059 -.13
Stress x Concern .0000 -.16
Stress x Doubt .0004 -.13
Stress x Misdirecticn .0004 -.12
Stress x Concern x SAT .0207* -.08
Stress x Doubt x SAT .0027 -.06
Stress x Misdirect. x SAT .0004 -.08

.4630 .21 3.73***
-*p < .05

***p< .001

(6.41%, p = .15). None of the main effects for cognitive factors or two-way inter-
actions are significant. One three-way interaction (stress x concern for approval x
SAT) is significant (F = 4.27, p<.05). As hypothesized, cognitive responses to stress
which vary with experience are psychologically relevant to the impact of stress on
academic performance.
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to -class in success-ive steps. The increase in the R2 of the instructor stress equation

Table 5

Sumiary Table: Multiple Regressions on GPA
with stress, intelligence, cognitive factors and class

iNsflIR STrSS

Increments of 'Simple Multiple
Predictor R2 R R R2F

SAUM .1360*** .37
Instructor stress .0057 -. 12
Stress x SA24 .0141 -. 04
Concern for Approval .0213* -.23
Self-Doubt .0091 -.19
Misdirection .0075 -.13
Stress x Concern .0028 -.19
Stress x Doubt .0457*** -.23
Stress x Misdirectic, .0014 -.18
Stress x Concern x SAT .0091 -. 12
Stress x:Doubt x SAT .0001 -.17
Stress xMisdirect. x SAT .0036 -.13
Class .-0592***
Class x Stress .0029
Class x Stress x SA!M .0192

.5810 .34 3.76***

PEER STRESS

SAIR .1360***
Peerstress .0039
Stress x SAT .0103
Concern .0183
Self-doubt .0153
Misdirection .0059
Stress x Concern .0000
Stress x Doubt .0004
Stress x Misdirectin .0004
Stress x Concern x SAT .0207*
Stress x Doubt x SAT .0027
Stress x Misdirect. x SAT .0004
Class .0532***
Class x Stress .0092
Class x Stress x SAIM .0367*

.5598 .31 3.37***

* p< . 0 5

•** p< .001
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from .2563 to .3375 (.0812) is therefore the variance uniquely attributable to
class. Subtracting this value from the contribution of class to the R2 for the

instructor stress equation in Table 3 (.1282) we find that class and cognitive fac-
tors in common account for 4.70% of the variance in GPA. In Table 5 we see that the
total variance accounted for-in GPA by class and cognitive factors is .1817. Solving
the following equation (where U = unique variance and C = common variance) we find
that the unique contribution of cognitive factors to GPA is:

R2GPA'(cognitive factors)(class) = U(Cognitive + U(Class) + C(Cognitive . Class)

.1817 = U (Cognitive) + .0812 + .0470

U(Cognitive) = .0535

Likewise, the same steps for peer stress lead to the following unique and common:
variances:

R2GPA~c -U vU +
(Lognitive)(Class) = U(Cognitive) + U(Class) + Co(Cgnitive • Class)

.1631 = .0275 + .0990 + .0366

These findings suggest that cognitive responses to stress do indeed account for
a portion of the variance in GPA explained by experience. Cognitive responses-appear
to play a larger role in the mediation of instructor stress than in the mediation of
peer stress. Cognitive factors do not, however, account for all the variance attri-
butable to experience. Both experience and the cognitive factors included in this
analysis contribute some unique portion of variance to the explanation of GPA.

DISCUSSION

This study offers support for the hypothesis that experience results in changes
in cognitive responses to stress which mediate the impact of stress on academic per-
formance. That these findings are significant but not dramatic merely attests to the
complexity of the changes which result from four years of experience at a military
Academy. Further refinements in the measure of change and in inclusion of other
variables which change due to experience should result in a clearer picture of how
experience benefits performance in this one setting. It is not at all certain that
these findings will generalize to other settings or that experience gained in one
setting is transferable to a different task or environment.

Practically speaking, these findings suggest the possibility of interventions to
improve confidence and decrease self-doubt. Theoretically these findings offer a
link between the work of Fiedler and Sarason in that the effects observed by Fiedler
can now be related to the theory proposed by Sarason.
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Training for Combat Stress Reactions

A. David Mangelsdorff and T. Paul Furukawa
Health Care Studies -Division, Academy of Health Sciences

Fort Sam.Houston, Texas 78234

Abstract

-Co.. t-produces stress reactions. Similar reactions in-most other
situations would'be considered abnormal responses; in the context of battle,
combat stress reactions are normal responses to an abnormal situation.
Commanders and their units need to-prepare for combat stress; prevention and
recognition of-combat stress reactions can be accomplished through realistic
training. Mental health professionals are integral to the planning and develop-
ment of training packages for coping with combat stress.

Combat stress reactions have been recognized- since the Kumano War in Japan
back-in 603 B.C. Ancient records reflect that the soldiers seemed to become
ill- and-deteriorate with prolonged campaigns; the malaise disappeared after the
troops were rested and morale was restored. In the American Civil Warcombat
stress reactions took the form-of "insanity", "drunkenness" and -"nostalgia".
Over-5,000 cases were hospitalized for "nostalgia," a condition-characterized
by "mild insanity-caused by disappointment and longing for home." In the Russo-
Japanese War (1904 to 1906), the first accurate descriptions of combat stress
reactions were made. -Forward treatment centers-were established and proved
effective. Before the American Expeditionary -Force went to Europe in World War
I, a-committee was sent to France to observe the treatment of casualties. A
natural field experiment in treatment modalities had occurred. The British
evacuated their psychiatric casualties back to the United Kingdom, while the
French -treated thei-r stress reactions close to the battle lines. By treating
the troops close to the fighting and by maintaining the casualties as soldiers
rather than as patients, the French returned about 90% of their psychiatric
casualties to combat or combat support duties. When the American Forces
entered the war, a-psychiatric hospital was established close to the lines.
The effectiveness of forward area treatment in World War I ranged from 40 to
70% of the combat psychiatric casualties being returned to some type of duty in
forward areas. In World War II, the lessons learned from World War I were not
remembered. No effective treatment/evacuation policy existed until 1943. With
an effective treatment/evacuation policy in World War II, for every 100
psychiatric casualtiesfrom 40 to 60 were returned to full combat duty, while
20 to 40 were returned to some non-combat duty.

There are a number of factors which appear to place a soldier at risk of a
stress reaction during armed conflict. Troops that have just recently
entered the service are greater risks than those with two or more years of
military service. A previous history of emotional instability before entering
the service might predispose a soldier to be more susceptible to stress reactions.
Troops in positions-where the battle lines are static and troops that are
subjected to continual bombardment without retaliation are more likely to
become stress casualties. The breaking point of the average soldier in Europe
during World War II was in the range of 80 to 90 days of continual combat.
Fatigue and exhaustion are significant factors in combat stress reactions.
Support units are more vulnerable because of not being able to perceive the
usefulness of their work efforts. Group characteristics of: low morale, poor
leadership, loss of a leader (particularly for psychiatric reasons), lack of
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purpose, low-group cohesiveness-, lack of training or equipment, all contribute
to increasing the risk of stress reactions.

Attempts at making comparisons between years for incidence of admission
-rates for psychiatric conditions are limited. Diagnostic categories change,-
new labels are employed, different types of groupings are made in each conflict.
_- t recorded statistics only refl-ect -wha.t was recorded- not necessaril y what
happened. Many stress reactions may have not been admitted into the medical

-channels. Admission rates for psychiatric disorders vary directly with the
proportion of new members in the service. With increases in Wounded in Action
casualties (WiAs), there are parallel increases in the number of psychoneuroses
reported; stress reactions are direct functions of the intensity, nature, and
-duration of the conflict.

Combat stress reactions (a soldier's means of coping with conflict) result
in non-effective behaviors. Combat stress reactions are casualties in that
the soldier is physically and mentally unable to perform his duty. The
intensity, -nature, and duration of combat influence the number of stress
reactions. In World War II in infantry battabions, neuropsychiatric admission
rates as high as 1600 to 2000 per 1000 troops per year were observed. In rifle
companies in the North African Theatre during the Tunisian, Sicilian, and
Italian campaigns, neuropsychiatric casualty rates reached 1200 to 1500 per 1000
strength per year. The First Army in Europe had a division that suffered 944
neuropsychiatric casualties out of 1100 total medical admissions, while in
eight divisions there was an average- of 200 neuropsychiatric casualties-out of
482 total- medical admissions per year during the first two months after D-Day
in France. During June through July 1944, the First Army reported 10,081
neuropsychiatric admissions and 55,517 battle casualties, half of whom were
classified as serious-.

The ratio of admissions for -neuropsychiatric casualties to-wounded in
action casualties has been on the order of one to three for the duration of the
entire conflict. However, in high intensity conflicts of short duration, this
1 to 3 ratio has been changed to more stress reaction casualties than WIAs.
Forissier and Darmandieu (1976) report in the 1973 Arab-Israeli War that 900 of
the initial 1500 evacuated Israeli casualties were not physically injured. The
nature of modern warfare has changed: the number of-pulses of battle has moved
from the four to five pulses per-day of World War II to the sustained, mobile,
continuous engagements with 10 to 12 pulses per day over extended durations.
Continuous-operations will accelerate the onset of combat stress reactions.

Troops do not have to be in the combat zone to suffer stress reactions. As
far back as World War I, many of the symptoms quoted as "war symptoms" were ob-
served in the home cantonments during training. The change from civilian to
military life in itself may be sufficiently stressful for some individuals.
Troops that have just recently entered the -service are generally greater risks
for having stress reactions than soldiers with two or more years of military
service.

In the Southwest Pacific Theatre in World War II, there were more admissions
for neuropsychiatric casualties per 1000 men strength per year than battle
injuries. The factors involved in the Southwest Pacific area were:the tropical
climate, monotony of the jungle and environment, and lack of adequate rotational
policy. During the -Korean War, relatively few psychiatric situational disorders
were admitted for troops in the combat support zone. However, troops assigned
to the rear echelon group in Korea were somewhat less effective in their Ferform-
ance than combat support zone or front-line combat troops. The less effective
performance was attributed to boredom, frustrations of monotonous living, lack
of visible importance in overall effort. Similarly in Vietnam, support units
had trouble perceiving the usefulness of their work. Support troops may be more
susceptible to stress reactions.
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Stress reactions in or out of the combat situation represent adaptive
mechanisms for coping with what might be termed abnormal circumstances. If
troops expect that breaking down in combat is indicative of being mentally ill,
the manifestations of that suggested expectation may take the form of stereotyped,
abnormal- behaviors. Psychiatric labels for stress reactions may lead both the
combat gtoup-and the treatment providers to e/uect bizarre types of behavior.
However, if the combat group refuses to allow maladaptive responses among its
individual members, non-effective behaviors in response to stress can be
minimized.The labels used for neuropsychiatric casualties have a powerful suggestive
influence upon the health care providers as well. If combat neuropsychiatric
casualties are seen as suffering from "shell shock," "psychoneuroses," "war
neuroses, or "concussion,: it will be difficult to foster the expectation of
successfully returning the soldier to duty. During World War II, new terminol-
ogy was introduced to suggest less pessimistic labels such as "combat exhaustion"
and "combat fatigue." These labels suggested a more rapid recovery was possible
from a stress response.

Through trial and error, it was discovered that troops who had suffered
stress reactions in combat were most effectively treated as near to the front
lines as possible. These troops were reassured and provided the expectations
of returning as soon as possible to join their unit at the front. The principles
of (1) proximity, (2) immediacy, and (3) expectation were developed during World
War I, forgotten between the wars, re-learned in World War II, partially recalled
in Korea, and forgotten but re-learned in the 1973 Israeli war.

Knowing the treatment principles is not sufficient. By being aware of why
the principles apply, the health care provider can more effectively help to con-
serve the fighting strength. Since individual soldiers differ in their vulner-
ability to stress reactions, a soldier should be considered as an integral part
of his group unit. Influence from group cnhesion, unity, leadership, previous
battle training, and experience help to preserve the individual soldier's
effectiveness as part of his group. In stressful situations, the soldier com-
pares himself with similar others who are facing comparable stresses. The
group members will strive likewise to perform effectively. The group dynamics
influence the individual's behavior (Festinger social comparison theory, 1954).

Schacter (1962) recognized the importance of cognitive appraisal of
physiological responses to emotional situations. If a person is aroused
physiologically, what his mind tells him about labeling the situaticn can
influence his emotional response. If the soldier expects to rejoin his group,
he will try. Forward therapy can be successful because the casualty still has
strong emotional ties to his unit and group identification. The phenomenon of
expectancy was first noted in World War I when it was observed that recent
psychiatric casualties were quite suggestible. With firm direction, the sua-
gestible soldier could be influenced toward improvement and return to duty.
Medical treatment personnel are critical in providing a calm acceptance of the
soldier's symptoms. Reassurance that the response is a temporary breakdown in
response to the stresses of combat, together with rest and shelter, can produce
rapid improvement.

As mentioned, the treatment personnel are critical in fostering and main-
taining the expectation that the soldier who has had a stress reaction will
recover and return to duty. The treatment personnel must believe the concept
and perceive themselves as part of the unit. If the soldier is allowed to be
evacuated back, his identification with his unit declines as does his confidence
in his own abilities. The medical evacuation of neuropshchiatric casualties
leads to the fixation of symptoms and helplessness. The further back an
individual is removed through evacuation, the smaller the chance for his return
to duty and/or to effective functioning.
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In combat, there may be many stress reactions which are taken care of by
the individuals in a group-unit. In units that have strong group identifica-
tion, cohesiveness, leadership, and morale--there are few reports of stress
reactions. Elite units sustain the individual members' abilities to cope with
stress. There-are no statistics available for the actual number of stress
reactions in combat units.

Emphasis is treatment as far forward as possible. Separate channels are
to be maintained for the movement of combat stress reactions to be distinguished
from WIAs. Upon arrival at a Battalion Aid Station o, Brigade Area/Clearing
Station, it will be impossible to accurately diagnose soldiers. Careful
observation of the soldiers will allow for determining which management proce-
dures can be employed. Rest, food, relative safety, positive expectation of
return to effective functioning in combat, opportunities for ventilation about
combat experiences, di-'L.tive counselling focusing on symptom alleviation, and
reassurance should be employed. The soldier, his unit, his peers, the treatment
personnel' must al1 expect and assure the CSR he will return to duty.

The most effective means of prevention- is to create conditions of high
unit morale and cohesiveness. This can be accomplished through effective
training, leadership, realistic expectations, and frequent interactions with
treatment personnel. Individuals and units must know what is expected of them;
individuals must be aware of what types of stresses they may e-perience and be
-prepared through continual training to develop emotional-st.staining behaviors
to cope with these situations. Mental health officers and enlisted personnel
must actively take part in the training. Mental health personnel must properly
educate commanders, NCOs, and their units of the possibility of stress reaction
symptoms as normal- responses to abnormal situations. The mental health personnel
must be perceived as part of the-unit and be actively involved in the combat
division-training.

Unit members must be supportive of one another in-stress situations,
whether in realistic training or in combat. Well-practiced behaviors
(Aimmediate action drills) must be automatic responses in stress situations.
o -affective behaviors may cause needless loss of life. Preventive education

end: mental health consultation can make the difference in making available
manpower replacements.

Units must expect to take care of their own members in stress situations.
Individual comb-t stress reactions that cannot be handled at the local unit
level by the NCOs or unit commanders should be sent to the Battalion Aid Station
for-rest, observation, and limited psycho-therapy. A mental health officer at
the Division Clearing Station should be employed as a consultant to the more
forward treatment areas.

Currently, There are several programs under way to train medical corpsmen
(91B', 91Cs, 91Gs), mental health professionals, NCOs, and officers to recognize
that combat stress-reactions may affect all soldiers, particularly those in
positions of responsibility. Workshops like Project COPE (Combat Operations
and Psychiatric Effectiveness) and the Users' Workshop on Combat Stress at the
Academy of Health Sciences are focusid on providing useful training packages
through experiential learning. Future workshops will be oriented toward bring-
ing together commanders, division surgeons, and mental health professionals
to set goals to train to recognize and prevent combat stress reactions.

References available on request.
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Charles W. Staton Samuel P. Fye
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Abstract

Development and validation of the Stress Assessment Package is discussed-.
Factors and background information items were regressed against individual's
perceived stress factor. Results indicated a series of individual -and organi-
zational factors, and background items were related to -stress. These provide
a basis for -individuals and organizations to better manage undesirable stress.

Job stress -has become a topic of increasing interest to organizations.

Stress can have severe effects- on organizational effectiveness, both short
term and long term. In the -short term if an individual's stress is con-
-tinually increased a point will be reached where performance decreases as
stress level increases. Along with this decreased performance for the indi-
vidual is the likelihood that group performance will also decrease due to the
individual's reaction. The individual may -not have time to interact properly
with group members. This behavior may take the form of developing a short
temper or hoarding information needed for task accomplishment. In add-ition,
the individual may develop physical problems which decrease his or her effec-
tiveness on the job, or if severe enough may require hospitalization. The
problems of ulcers, high blood pressure, allergies, and coronary heart disease
are believed to be in part precipitated by stress.

Various physiological changes occur when one is exposed to a stressful

environment. 'w Llood components affected by stress are cholesterol and cor-
tisol (an adren-o  aormone). Friedman and Carroll (1957) examined tax accoun-
tants to determI.. the effects that heavy workload, high level of
responsibility, time pressure, conflict, and job-role ambiguity had on
cholesterol level. Their results indicated that there was a marked increase
in the blook cholesterol level as the tax-filing deadline approached. After
the deadline passed, the cholesterol decreased; returning to normal within two
-months.

HDL cholesterol, on the other hand, has been indicated as a coronary
heart disease reducing factor (Kritchevsky, Paoletti, and Holms, 1978). That
is-, as HDL cholesterol increases, there is a decreasing probability of devel-
oping coronary heart disease.

232



Cortisol is- an adrenal hormone which is secreted into the blood stream.
A series of studies (Brown, Schalch, and Reichlin, 1971; Kopin, 1976; Rubin,
Rache, Clark, and Arthur, 1970) have indicated that as stress increases there
is a resulting increase- in the blood cortisol level. In addition, there is
some evidence that increased cortisol levels result in increased total cho-
lesterol levels (Troxler, 1980). This relationship -suggests that stress may
-be a factor in the development of coronary heart disease.

This study is a part of a large-scale stress research program being con-
ducted by the Air Force Institute of Technology and the School of Aerospace
Medicine. The program includes the development of a Stress Assessment Package
to measure personality, organizational and background factors which are
related to stress and coronary 'heart disease. These survey factors are to be
related to physiological measures of stress (cortisol) and coronary heart
disease potential (total cholesterol + HDL cholesterol)!

This study is limited to investigating which -factors contained within the
Stress- Assessment Package were related to perceived stress.

Method

Subjects

A sample of 363 individuals completed the Stress Assessment Package.-
With the exception of approximately 40 employees of a civilian hospital, all
individuals -were Air Force civilian and military employees at either Eglin Air
Force Base, Kelly Air Force Base -or Wright-Patterson Air Force Base.
Approximately 85% were males and 15% were females. Participation was on a
voluntary basis and anonymity was insured by -each subject selecting a number
-which served as their personal identifier known only to them.

Survey Instrument

The Stress Assessment Package was used for data -collection. This survey
consisted of 139 items of which 110 were primarily 7-point Likert attitudinal
scales and 29 were background information items. The Likert attitudinal items
were designed to measure organizational variables (e.g., organizational cli-
mate, joLt enrichment, autonomy, role conflict, and goal setting) and per-
sonality variables (e.g., Type A Behavior and Locus of Control). The

background information- items were used to collect data such as sex category,
race, and for personal history items such as smoking and. jogging experience.

Procedure

The Stress Assessment Package was administered to volunteers en masse at
each administration site. After completing the survey, individuals computed
their indices on a series of factors such as assertiveness and Locus of
Control. An explanation of these factors and how each was related to stress
was provided. Individuals desiring to learn of their cholesterol and cortisol
levels had their blood drawn. Almost all individuals completing the survey
also had their blocd drawn (approximately 97%). The attitudinal items were
factors analyzed with 18 orthogonal factors extracted (Table 1). In turn,
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a perceived job-stress scale was used as the dependent variable for assessing 4
which-personality and organizational factors were related to perceived job
stress., In addition, background information items and attitudinal items which
did not load heavily on the 18 factors were regressed against the perceived
stress scale.

Insert Table 1 about here

-Results and Discussion

The question under investigation: "What organizational and individual fac-
tors are predictive of perceived Job stress?", was answered- by the stepwise
regression analysis. The first used individual factor scores for the 18 factors
extracted as inputs to a regression analysis. The results are provided in
Table 2. These results indicate that individuals experience more stress if they
are a Type A - External Locus of Control individual, who works in an organiza-
tion -that is characterized by high inter-group conflict and role conflict,
poor -or low job satisfaction and organizational climate, and if they were
actively involved in goal-setting activities.

Insert Table 2 and 3 about here

The results of the second regression analysis which used the individual
attitudinal and background information- items is provided in Table 3. The 4

results -indicate increased stress occurs when there are inadequate materials to
accomplish one's job; quantity of output is emphasized over quality; one has
increased responsibility; one is overweight; and for civilian employees not
employeed -by the federal government, stress increased with an increase in
organizational level. Stress also decreased for those who jogged, had 'high-
job security, performed acceptable tasks on the job, had adequate job equip-
ment, and good organizational -communications.

Together these analyses provide a basis for individuals to assess their
standing on factors related to stress.- The Stress Assessment Package provides
them with indicators for use in modifying their behavior or job environment to
decrease undesirable stress. For the organization, its relative standing on the
stress-related factors/items provides a basis for organizational modifications
to reduce- undesirable stress.

Continuing research should provide an even firmer basis for stress eval-
uation. This research will link the Stress Assessment Package factors to the
physiological indicators of stress (i.e., cortisol) and potential for coronary
heart disease (i.e., total cholesterol- HDL cho1i±3terol). Hopefully, these
efforts will provide individuals and organizations with better insight into one
component which effects the quality of worklife and organization effectiveness:
Stress!

?34



References

Brown, G.-M., Schalch, D. S., & Reicblin, S. Patterns-of growth hormone and
cortisol responses to psychological stress in the squirrel monkey.
Endocrinology-, 1971, 88, 956-963.

Friedman, -M., & Carroll, V. Changes in -the serum-,cholesterol and blood
clotting- time of men subject to cyclic variation of occupational stress.-
Circulation, -1957, 17, 852-861.

K'nlin, I. J. Catecholamines, adrenal hormones, and stress. Hospital
-Practice, March 1976, 49-55.

Kritchevsky, D., Paoletti, R. & Holms, W. Drugs, lipid metabolism, and
atherosclerosis, New York: Plenum Press, 1978.

Rubin, R. T., Rache, R. H., Clark, B. R., & Arthur, R. J. Serum uric acid,
cholesterol, and cortisol levels: Interrelationship in normal men under
stress. Archives of internal medicine, 1970, 125, 815-819.

TABLE 1. Orthogonal Factors Extracted

Factor No. Factor Cronbach Alpha

1 Job Enhancement .90
2 Supervision .92
3 Assertiveness .82
4 Productivity .91
5 Internal/External Locus of Control .73
6 Organizational Climate .84
7 Need for Enrichment .83
8 Type A/Type B Behavior Pattern .66
9 Time Adequacy .71
10 Rules and Regulations .82
11 Goal Clarity .77
12 Job Autonomy .90
13 Job Importance .90
14 Goal Setting .90
15 Availability of Time to Plan .76
16 Role Conflict .77
17 Work Information .84
18 Intergroup Conflict .71
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TABLE 2. Regression Analysis Using Factor Scores A

Factors' Relationship
Factor to Stress R R2

Type A Behavior + 0.199 0.040
Inter-group Conflict + 0.274 0.075
Locus of Control (External) + 0.322 0.104
Role Conflict + 0.353 0.125
Job Satisfaction 0.376 0.142
Goal Setting + 0.399 0.159
Organizational Climate 0.417 0.174-

TABLE 3. Regression Analysis Using Individual Items

Items' Relationship
Factor to Stress RR 2

Inadequate Material -0.445 0.198-
Grade Level (Wage Grade) 0.481 0.231
Jogging 0.509 0.259
Job Security 0.535 0.286
Quantity of Output + 0.553 0.305
Group Meetings + 0.569 0.324
Responsibility for your Own Work + 0.580 0.336
Officer Grade Level 0.596 0.355
Weight + 0.609 0.371
Acceptable Tasks 0.617 0.381
Adequate Equipment 0.625 0.390
Communication 0.632 0.399
Civilian Employee (non-DOD) + 0.638 0.407
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A Pilot Evaluation of Stress Management
Techniques for Col l egi ate- Ri f-l e Shooters

Kenneth C. Coon & Richard L. Hughes
U.S Air Force Academy

Abstract

Members of a nationally ranked- intercollegiate tlfle team were assigned
t6 ei-ther of two different stress management -treatment groups. One group
received six sessions of relaxation training and the other received six
sessions based upon a-cognitive model of stress management. At posttesting
neither -group -had improved shooting score in- match-like conditions nor had
shooters' subjective tension in competition-decreased. Methodological
problems which affected these results are discussed.

Everyone from the Sunday golfer agonizing -over a two foot putt to a
professional basketball pl'ayer-getting set to -take a foul shot in a critical
-game has probably felt the stress of competition. The pressure of athletic
-competition can be highly intense and has led to a profita.ble industry-in
sports psychology and stress management. However, relatively little system-
atic research has compared the effectiveness of specific approaches to
managing- stress in athletic situations.

In general, the literature contains uncontrolled and impressionistic
evaluations of stress management programs, case studies of successful inter-
ventions with indi-vidual athletes (Nideffer &-Deckner, 1970; Garver, 1977),
and artic-les in special interest publications (e.g. Golf Magazine) offering
adv-ice or formulas for "how-to" manage stress (Harrison & Mitchell, 1978;
Peterson, 1977).

Stress management techniques can be roughly categorized into two broad
approaches which, following a distinction elsewhere (Liebert & Morris, 1967),
may be termed a physiological approach and a cognitive approach. Such tech-
niques as progressive relaxation, hypnosis, biofeedback, transcendental
meditation, autogenic training and systematic desensitization fall in the
former grouping in that stress is conceptualized in terms of physiological
overarousal and remediated by reducing arousal level. The cognitive approach,
on the other hand, attributes stress to dysfunctional attentional processes
or self-defeating attitudes and remediation is directed toward developing
constructive ways of thinking in stressful situations. This approach seems
wel-l-suited to stress management in athletic competition, though it has been
primarily applied and evaluated in other sorts of stress situations (Holroyd,
1976; Meichenbaum, 1972).

Another cognitive approach is mental practice, which is the covert
rehearsal of specific athletic behaviors (Suinn, 1977). Mental practice has
been shown to improve performance on motor skills (Richardson, 1072) and is
used by many coaches and athletes. It often includes vivid visualization of
one's performance with attending covert kinesthetic and motor involvement.
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Virtual-ly all of these procedures have been systematically evaluated in
other contexts-, but they have not been compared as treatments of competition
stress in athletic situations. Such a comparison seems advisable since the
history of stress management research in the widely researched area of test
anxiety records distinct effects for relaxation and cognitive treatments.

Relaxation-based treatments were long the treatment of choice for
reniedlating test anxiety, but research gradually indicated that reductions
in test anxiety Were not matched by comparable improvements in academic
performance (Spielberger, Anton & Bedell, 1976). Cognitive modification, on
the other hand, has been a more effective technique for improving performance.
Therefore, it seemed advisable to evaluate the relative effectiveness of
relaxation and cognitive approaches in an athletic context.

Another reason why the application of stress management in sports warrants
systematic evaluation is because "sports" really comprise a heterogeneous
grouping of activities which vary, among other ways, in terms of desirable
arousal levels, for optimal performance (Oxendine, 1970). Some sports (e.g.
Weight lifting)-are suited for high arousal levels while others (e.g. archery,
putting in golf, compulsories in figure skating) are suited for low arousal
levels. Given such-differences, it seems reasonable that stress management
procedures should be tailored for the characteristics of each sport.

The present study involved the comparison of two approaches to stress
management with a nationally ranked intercollegiate rifle team. Rifle would
seem to be an ideal -sport for evaluating such an intervention. First, individ-
ual performance can be objectively measured. Second, shooting is a mental
sport; after a shooter gains a-basic level of physical proficiency in shooting,
concentration and calmness during shooting become critical to performance. Since
it is literally a sport where fractions of an inch make a big-difference in
score, the tension created by one bad shot can disrupt the rest of one's match.

METHOD

Subjects

The subjects in this study were 18 members of the intercollegiate varsity
rifle team at the U.S. Air Force Academy: Each team member was randomly
assigned to one of two treatment groups which were balanced for shooting ability.

Stress Management Treatments

The stress management techniques were presented by two masters-level
professional counselors who each had several years of counsel-ing experience.
Each counselor conducted one relaxation group and one cognitive modification
group.

The relaxation training sessions were presented primarily via a series of
recorded audio tapes. Deep relaxation techniques were practiced by team members
as they listened to the tapes. The tapes included breathing exercises, progres-
sive relaxation exercises for contrasting muscle tension and relaxation, and
techniques for smooth muscle relaxation. The counselors described the
applicability of relaxation techniques to stressful situations and answered
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questions, but the bulk of the relaxation treatment sessions consisted of
the standardized casette tapes.

The cognitive modification sessions involved presentation of an
information-processing model- of stress wherein dysfunctional cognitions -
-catastrophizing, negativistic, self-defeating - are conceptualized -as
central in causing stress-. The treatment emphasized the value of positive
self-talk and provided specific techniques for controlling negative self-
talk. Additionally, these sessions included mental practice of certain
key shooting skills (e.g. coordinating breathing and trigger pressure) in
imagined competition, and the use of self-instructions as cues for achieving
optimal arousal levels.

Treatment consisted of six 50-minute sessions presented weekly for six
consecutive weeks to each group.

Dependent Variables

Three -types of measures were used to assess the success of the stress
management interventions. These measures were -shooting scores, subjective
tension during match-like conditions, and shooters' critiques of the
-program's value.

RESULTS

In general, there were no significant effects observed for either the
-relaxation or the cognitive stress management interventions on any dependent
variable. In fact, -there was a slight (nonsignificant) decline in shooting
scores between the pre and posttesting and likewise a slight (nonsignificant)
increase in subjective tension at posttesting. Although new shooters (fresh--
men) improved more in shooting score than did experienced shooters, this
likely represented the effect of intervening practice and not an effect of
the intervention itself. The results of the program critiques were somewhat
more positive. On a 7-point scale assessing the program's value in improving
stress management in rifle competition, the mean response was slightly
positive (X 4.4). But most telling of all was the variation in the evalua-
tions which ranged across nearly the whole scale.

DISCUSSION

The shooters' critiques may be summarized as indicating that everything
was helpful for somebody, but nothing was helpful for everybody. With such
considerable individual variation in response to the interventions, and
without any overall significant effects, it may be most-appropriate here to
relate our general observations and recommendations for any similar planned
i nterventi ons.

First, our objective to conduct a methodologically sound evaluation of
the two treatments was only partially met. In order to maximize the size of
our treatment groups we opted to include virtually all team members in the
study. However, that involved including some who by any measure did not need
stress management.
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Second', the impact of the program could have been enhanced by more
frequent sessions than, once per week as well as by providing structured
materials (outlines, homework assignments, etc.) for athletes to keep.

Although a few shooters described aspects of the mental practice
as helpful, it may be that rifle shooting is simply too static a sport
to benefit much from mental practice. -Mental practice may be more appro-
priate for skills involving larger bodily movements.

As in other areas of -stress research (e-g. test anxiety), it proved
difficult to simulate the level of stress often felt in an actual match.
Stress management skills are most likely to be applied in competition if
they have been practiced earlier in maximally similar conditions, but theI
difficulty in simulating in -practice the stress induced by (e.g.) a bad
opening shot in an actual match makes such generalization difficult.

For a similar reason, we must question the meaning of our own tension
self-reports, which were obtained at the beginning of the practice matches. 4
It seemed to be the case that shooters were generally unstressed at the 4
outset of these matches but sometimes became anxious upon making a bad
shot. In retrospect, we seem to have-mistimed our questions, and the -1
reports do not reflect subjective tension- at the critical times.

In sum, -despi-te- uctempts to carefully- evaluate two--different approaches
-to stress management in athletic competition, several internal weaknesses 'of
design limited the effects which could =be observed. However, these- problems
in no way contradict the notion that stress management -evaluation research
in athletic situations is pragmatically and theoretically necessary - they
only reaffirm the fact that it's difficult!
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The-Desirability-of Alternatives:

A Promising Construct for Understanding Turnover Decisions
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Victor H. Appel
University of Texas at Austin, Austin TX

Abstract

The construct, desirability of the alternatives, is presented as a promising
per-spective for predicting and explaining turnover-decisions. The nature of
this construct is discussed, and theoretical and empirical support for its
importance to turnover decisions is presented. Implications for turnover-
theory and research are also discussed.

-4
Employee turnover -has been historically a topic of concern to personnel

interested in organizational behavior. For at least a half century, efforts
-have been made to explain the basis of turnover within civilian and military
contexts. However, aS -ate as 1978, the most sophisticated studies were
accounting for only 25% of the turnover variance. In this paper a promising 4
construct, the desirability of alternatives, is introduced to provide a I
framework for the study of turnover decisions. This construct has already

.4allowed investigators to account for a far greater proportion of the turn-
over variance than was able to -be accounted for in earlier studies. For
example, using a parsimonious model containing a desirability-of-alternatives
variable which he referred to as environmental pull, Bluedorn (1979) was 4

able to account for 65% of the turnover-intent variance in a study involving
Army officers. Also, as the social-reinforcement -exchange theory of Thibaut
and Kelley (1959) suggests, such a construct can be applied to other
decision-making contexts. These theorists applied a similar construct to
decisions concerning the maintenance or termination of dyadic relationships.
However, despite the applicability of the desirability-of-alternatives
construct to multiple decision-making situations, this paper will focus
primarily on turnover decisions.

4
The problem of turnover among military personnel is well known. Since

involuntary conscription was terminated in the early 1970's, recruitment and
retention of military personnel have become increasingly critical issues.
In fact, the Air Force and its sister services consider the maintenance of
an adequate military force to be of primary concern during the 1980's.
However, recent advances in theory and research indicate that the utility of
the desirability-of-alternatives construct may even extend to non-military
contexts. Thus, this paper should be relevant to diverse groups of
researchers and managers interested in turnover, regardless of their
affiliations.
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Nature of the Desirability-of-Alternatives Construct

As stressed by Mobley, Griffeth, Hand, and Meglino (1979), in their
comprehensive review of the turnover literature, a growing consensus is
emerging among investigators that the explanation- and prediction of turnover
should be viewed from the perspective of the desirability of alternatives.
Such an approach acknowledges that reenlistment (or the decision to remain
in or to leave any context) should be construed- as a- decision-making situ-
at-ion (-see Mitchell & Beach, 1976). In such decision-making situations, an
individual weighs his or her future prospects within an existing setting
against comparable opportunities perceived to be available elsewhere. Such
a perspective gives implicit recognition to the fact that the merits of a
given setting cannot be meaningfully assessed apart from simultaneous
assessment of the merits -of -available options. Thus, consideration of the
desirability-of-alternatives construct stresses the need to take a broad
systems -perspective in which focus is shifted from assessment of absolute
satisfaction in a single context to assessment of relative satisfaction in
at least two contexts.

Historically, satisfaction has been a key variable used to predict and
explain turnover (see Brayfield & Crockett, 1955; Porter & Steers, 1973; and
Tuttle & Hazel, 1974, for reviews of this literature). However, the corre-
lation between satisfaction and turnover has typically been found to be
moderate, and, as Mobley et al. (1979) have concluded, studies using
satisfaction at the sole predictor Variable tend- to account for not more
than 16% of turnover variance. The importance of the desirability-of-
alternatives construct, and its emphasis on relative rather than absolute
satisfaction, can best be demonstrated by the failure of the satisfaction
hypothesis to predict turnover behavior easily accounted for from a
desirability-of-alternatives perspective. By considering the desirability
of an obtainable alternative, the paradoxical finding that some satisfied
persons leave a setting, rather than stay as expected, while some dissat-
isfied persons remain, can be explained.

Theoretical and Empirical Support for the Desirability of Alternatives

Theoretical Support

General theoretical support for the importance of the desirability of
alternatives as a perspective from which to view decision making has been
accumulating for some time. The theory of dyadic interaction proposed by
Thibaut and Kelley (1959) more than 2 decades ago has already been mentioned.
Although this theory emphasizes the importance of perceived alternatives in
the maintenance or termination of person-to-person relationships, the present
authors posit that such a construct can be applied, by extension, to the
relationship between an individual and an organization.

More recently, with specific reference to organizational behavior, Smith,
Kendall, and Hulin (1969) foreshadowed the need to consider the perception
of alternatives in the understanding and prediction of behavior. It is
interesting to note that such a multiple-systems perspective was advocated
by a group of highly respected investigators after they had spent years
studying satisfaction without taking such a perspective into account.
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Despite the recommendation concerning alternatives of Smith and her
associates more than a decade ago, it is only recently that theorists
interested in turnover have emphasized the importance of the desirability-
of-alternatives construct. However, Price (1977), on the basis of an
extensive literature review, recently proposed a parsimonious model of
turnover which stressed the importance of opportunity, his term for the
desirability-of-alternatives construct discussed in this paper. He proposed
that if satisfaction with an existing work setting is low, and opportunity
is high, the likelihood of turnover will be great. Similarly, in their
recent review of the literature, Mobley and his associates (1979) concluded
that the evaluation of perceived alternatives appears to %e a crucial
variable in the turnover process. More recently, Greenhalgh (1980) also
contributed theoretical support for the desirability-of-alternatives
construct. In proposihg a developmental process model emphasizing changes
in the factors influencing turnover decisions over time, he contended that
the decision to leave an organization typically will be implemented only if
positive opportunities exist in the environment external to the organization.

Empirical Support

As the brief review of theoretical support for the desirability-of-
alternatives construct provided above indicates, the possible importance of
such a variable is not a new phenomenon. However, investigators interested
in turnover only recently (circa 1976) began to incorporate this variable in
their research. Thus, empirical evidence in support of the concept has only
begun to accumulate. Such evidence is selectively reviewed below.

Schneider (1976) investigated the relative attractiveness of existing
Navy jobs versus civilian alternative positions and was one of the first
investigators interested in turnover to employ a desirability-of-
alternatives approach. He referred to the desirability-of-alternatives
construct as the "greener-grass phenomenon."

Schneider emphasized the comparison of various attributes of Navy jobs
versus alternative civilian positions almost to the exclusion of other
variables. In contrast, Bluedorn (1979), who was interested in Army officer
turnover, took a different approach. He included environmental pull (his
term for the desirability-of-alternatives construct) as one of five
predictors of turnover intent. Using such a parsimonious model, he was able
to account for 65% of the turnover-intent variance, a sizable increase over
the maximum of about 25% accounted for in earlier bivariate studies. Also,
Bluedorn found environmental pull to rank first among the variables included
in his model in terms of effect on turnover-intent decisions.

The theoretical contribution of Price (1977), who proposed a theoretical
model similar to Bluedorn's, has already been mentioned. Price and Mueller
(1981) extended the model developed by Price (1977) and included opportunity
(their term for the desirability-of-altern-itives construct) as one of 11
determinants of turnover. It is noteworthy that opportunity was the second
most important determinant, after intent to stay. Price and Mueller further
stressed the importance of opportunity by pointing out that, alo-g with pay,
it is the most widely supported turnover determinant in the literature.
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However, despite the support for pay as a determinant of turnover, they
found that opportunity was approximately four times as important as pay in
predicting turnover. Such a finding further emphasizes the relevance of the
desirability of alternatives in the study of urnover.

Implicatione f - Ti.ory and Research

The premise advanced by Mobley and his asscciates that the evaluation of
alternatives is apparently a crucial variable in the turnover process is
well supported in both the recent theoretical and empirical literature. It
can be concluded that models of turnover should include such a construct and
that more emphasis should be placed on the desirability-of-alternatives
construct in future research. Also, as studies by Bluedorn (1979) and Price
and Mueller (1981) indicate, multivariate rather than bivariate methods
should be used to account for greater proportions of the turnover variance.
This point was also stressed by Mobley et al. (1979)- in their recent
literature review.
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EXAMINING THE TURNOVER PROCESSES
WITHIN THE FRAMEWORK OF AN "AFFECT

MINIMIZATION" PARADIGM

Gerald D. McCright

University of Texas,, Austin

Abstract

tin affect-minimization model of the turnover process
is proposed. The conceptualization incorporates cog-
nitions of the relevant resident and alternative en-
vironmental factors with potential behaviors as P
means of inducing an affect continuum. It is thence
hypothesized that behavioral intentions correspond to
the minima of the induced affect continuum. 1,n affect
"function", which is mathematically equivalent to
Thom's (1975) butterfly catastrophe potential function,
is introduced and tested with a small sample (n=60).

Mo bley (1982) emphasizes that turnover is a unique event in
time, which is preceded by a host of turnover nntecedents, and is
followed by often-ignored turnover consequences. lie casts the
problem within a total psychological context, asserting that turn-
over involves cognitions and affects as well as behaviors. Within
that bropd context, Mobley contends that greater attention must be
accorded the "process" in turnover-process research, noting, that
static models of turnover necessarily fail to capture its dynamic
charpcte. He chpracterizes turnover as a time-connected seouence
of changing factors and relationships -mdng factors conducing to
the turnover event which can properly be examined only by longi-
tudinal means. Implicit in Mobley's argument is that the time-
associated changes will somehow be related in an orderly and sys-
tematic fashion. That is, turnover is perceived to be not only
dynefmic, but it is perceived to function in the manner of a dyna-
mic system. Pnd, indeed, the system property that is Leing in-
voked is stability. H!ence, one may legitimately ask, what, if
anything,-tawfully "drives" the system and maintains the (implied)
stability?

Within dynamic systems theory, one of the crucia-l concepts
is stable equilibrium stotes of the system which, in general, are
associated with the minimization of some fundpmentil property of
the system, e.g., total pressure or potential energy (cf. Zeeman,
1q77; Tanaka, 1981). If such a concept is invoked within the
turnover system it resurrects a model which was initil1y pro-
posed four decades ago. Every psychologist is fpmilizr with Dol-
lard and Miller's "approach-avoidance conflici" conceptualization
(Miller, 1944; Dolla, rd & Miller, 1q50); a simple, yet classic,
example of a dynamic, psychologicpl-lehavioral system withV'On
induced equilibrium state. It is apparent upon examining their
model thrt conceptually it may be perceived as locall minimizing
total affect, i.e., fear plus desire, st some distance from the
defined goal. Movement eiither toward or away from the goal sub-
sequently generates a restoring "force" to mintain the stable
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distance from the goel. Despite the severe limitations of the
pollard & Miller model, might we not be wise to make use of their
concept of affect minimization Ps the means of inducing stable
e.quilibrium in an essentially three-state dynamic system of turn-
over decision making. Define state I s a, "preference for the
resident environment"; -stpte II as a, "preference for an alterna-
tive environment"; state III as, "avoidance of resident and Plter-
native environments." Designate the states as E , E., and E ,
respectively. Figure 1 is a schematic representaiion of the Nore-
going conceptualizations.

FEEDBACK-
/\

COGNITIVELY- N- z A SORPTION

DECISION COGNITIONS DUCED AFFECT PREFER EREQU REENTOF FUINCTION W ITHI

SITUATION "MAXIM" AND .NO CHOICE....is "MINIMA" IN

RECOGNIZED AND POTENTIAL ASSOCI'TION WITI PREFER E
PEHAVIORS POTENTIAL BE-

\-FEEDPACK

Fig.- I. Conceptul model of Cognition-Affect-leh,,vior dynsmic system

AFFECT (F)
In fig. 1 the system is
initialized by recognition
of the decision requirement.
Thence, assessment of the
relevant situational factors
maps onto the (cognized) po-
tential-behavior continuum.

STABLE This mapping is posited toEQUILIBRIUM

, POINT- induce Pn "affect continuum"
isomorphic to the behavioral
continuum. 5his result is

IFo F,  illustrated in fi. 2. We

OETL then invoke a variant of the
OE BE TIA Dollard & Miller lehavior al-No oB x-x - gorithm, viz., move to and

PREFER PREFER Er remain at the -3ares: affectminimum. Tl . "affect~gradi-
Fig. 2. Schematic representetion of hypothesized ent-induc'- preference then
cognitively-induced "affect function" (F). In feeds tnck co the cognition
this example, the Pffect function exhibits a block and the process iier-
minimum value within the "Prefer 1rr" behavior ates.
state.
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There are four distinui-shable geometric forms of the posited
baffect function:

I: A.n affect minimum within Er but not within E

II: An affect minimum within E but not within Ear
III: Affect minima within both Br and EP
IV,: Affect minimum "in" Eo (avoid Er and E .

The posited geometric forms of the affect fiAnction are illustrated
in fig. 3.

FF

o s Xo X Xs=O

PREFER PREFER PREFER, PREFER PREFER PREFER PREFER PREFER
--Ea  Er  E A Er e . Er Es Er

(-) (i) ( )V)

Fig. 3. Schematic representstion of qualitative forms of the hypothesized Affect

function (F) induced by cognition of 'situation. mapped onto potential- behavior

continuum.

The next developmental step is to prescribe a mathemntical
model for the affect function (F). At the least, the mathemati-
cal model must be able to reproduce the four basic forms shown
in fig. 3. Refore specifying the math model, let us define the
set of variables to be used es determinants of F. There are only
five, all of which are implicitly functions if time:

a - the differential instrumentality o 3 , E (I -.I)
b - the magnitude of the choice problem (f +I a ) r

c - amount of time invested in E (tenure)r a

d - deadline-pressure function (6 function of the time re-
maining on the current contract)

x - "current" behavioral intention (with respect to staying
in or leaving environment Er).

A m,,thematical model which will reproduce the qualitative
forms shown in fig. 3 ( and much more ) is:

(1) = =F 0 + bax + b2bx2 + b 3cx 3 + b 4dx 4 + b 6x 6 , where a,b,c,d,

and x are as just defined, and F represents the (negative) affect
induced by the cognition of having no job at all. It may be noted
that equation (1) is equivalent (except for the F term) to the
fobr-parameter, gradient-potential function of thg so-called "Put-
terfly Catastrophe" of Thom(l175). Sheridon (1980) hes proposed
and tested P two-parameter "cusp" catastrophe model of turnover.
And, despite some apparent misinterpretations of the general para-
digm, e.g., treatment of the turnover event as a behavior state,
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his results tended to support the usefulness of .the "c-ceiastrophe"
approach for turnover modeling. However, the present p,)per exa-
mines an aspect of the problem generally ignored by researchers,
including Sheridan.

The current focus is exclusively on the development and inter-
pretation of what has been called the "affect function", F. This
is for two reasons: First, if we cannot logically defend the exis-
tence of such a function, then we hpve no reasonable basis for
hypothesizing stable states of the presumed dynamic system. Indeed,
if such were the case, then we may not have P dynamic system It all
(cf. ChillinPsworth, 1980). Second, suppested Ppplications in the
social sciences have lprgfely failed to justi.fy the use of cltas-
trophe theory by any argument, and are accordingly difficult to
take seriously.

Regarding the appropriateness of the defined model to describe
turnover, an immediate concern is whether or not there is any
evidence to support the notion that stated behPvioral intentions
associate (concurrently in time) with affect minima. Clearly, if
there is such an association, then one ought to be Pble to predict
the generpl manner in which self-reported affect (e.g., worrying
about the job decision) would vpry with self-reports of behavioral
intention. Schneider (1976) surveyed a small group of Navy per-
sonnel and asked severpl questions which are relevant to the cur-
rent effort. lie obtained measures of instrumentolity of both

military (Navy) -nd civilian environments with respect to desired
life outcomes. His behavioral question asked for the subject's
reenlistment intention on a 6-point scale ran-ping from "definitely
intend to reenlist" to "definitely intend to not reenlist. And,
of particular interest to the present investigation, Schneider
asked his subjects to indicate the frequency with which they
thought Pbout whether or not they would make the Navy their career.
His 5-point response scale ranged
from never think a'bout it to con-
stantly think about it. Demo- b'-

graphics included the total lengtl s.o

of service (tenure), as well as I1.0
the time remaining on the current
enlistment contract. 4.0 4:o f -

'Using equation (1) with a 2b-1.0
set of arbitrary values for the = 3.0
constants F , and the b., a set
of "affect linima" were cplcula- CD(7
ted for selected.points along
the cognitive-behaviorpl conti- t.
nuum. This calculated set of V 1.0

values is plotted in fig. 4 for
values of the b-parameter of 2.0, 0.0
1.0 and -1.0, c-parameter (ten- (110)1 2 3 4 5
ure 1.0 (deadline pressure, the SCHNEIDER SCALE

d-parameter, was set Pt zero).
For compPrison of general form i. 4. Comparison of the geometric form of
P graph of the mean values of the computed F-function for c-pnre t - 1.0,

Schneider's respondents to the d-ppr,'meter = zero, Pnd -ppr;meter Pllowed to

Pssume the vlues 2.0, 1.0, Pnd -1.0. (The com-
"think o Navy creer" ques- puted curves have been displced upwrrd a small

tion is superposed (note the dst -nce (1.5 units) to Plow visuil comparison
displacement). of generl forms.
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It is readily apnPrent the curves ere qualitatively similar. On
the other hand equation (T1) expresses F as an explicit function
of a,b,c,d, and x. Hence, from P strictlyprocedural point of
view, it is possible to regress the affect surrogPte onto esti-
mates of ab,c,d, and x from the Schneider data set. The result
of the subsequent regression analysis accounted for 50% of the
variance of F (as defined) (F -10931, P<.0001). It may be
noted that the regression equhi n thus obtined reflects only
the pattern of the posited minima of the F-function, at best.
That is, it will approximate the graphs shown in fig. 4, but not
those of fip.. 3 (the whole of the F-function). Even so, the
result is interpreted as suggestive evidence of the existence
of the posited affect-minimizing process. IAdditionpl theoretical
as well Ps empirical work will be required before stronger con-
clusions can be made.
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The Greener Grass Phenomenon: Perceptual Distortion
in Individual Decision-Making-

Presentations by Watson and Appel have provided background information
regarding predecisional reevaluation of alternatives in general and the
Schneider model and related study (1976) -in particular. Upon the
foundation-established by Watson and Appel, this presentation will add the
following: 1) definition-of -the Greener Grass Phenomenon; 2) presentation
-of an-extension of -the theoretical model suggested by Schneider (1976);
3) placement of the-extended- model within a- broader theoretical context;
4) definition of the Browner-Grass Phenomenon; and 5) presentation of the
results- of further analysis of the Schneider data.

Definitionof the Greener Grass Phenomenon
Although Schneider (1976)' was the first to use the term Greener Grass

Phenomenon in the context of individual decision-making, he did not
specifically define the term. For purposes of discussion in this
-presentation, the Greener Grass Phenomenon (GGP)-, may be defined as

-the- concomitant decrease in the perceived instrumentality- of one's
-present work environment and increase in the perceived instrumentality
of an alternative work environment.

This definition describes what occurs, -but does not explain -hZ it occurs.
An extension--of the-model originally postulated by Schneider -(1976) provides
a means of describing the theoretical mechanics of the GGP.

Extended GGP Model
The constituents of the Extended GGP Model are depicted in Figure 1.

S3.0 RIuff ALTM AT I~ W-NJ-fAERIAI~VE -3.0

= 2.5- 2.5

S2.0 - 2.0

L5 - -1.5

IV 
I

TIREstLD o SATISFACTIO

Figure 1. Schematic diagram of the Extended GGP Model (Warren & Appel, 1982).
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Inspection of the -extended model reveals a collection of variables
similar to that of the original Schneider model, but with different
functional relationships. The most significant departure from the original
model involves the variable of Satisfaction. Whereas the original model
depicted Satisfaction as an- intermediate and largely superfluous dependent
variable, the Extended-GGP model places the variable of Satisfaction in the
pivotal role of trigger mechanism much in the same manner suggested by
Mobley (1982). The extended model further depicts a hypothetical Threshold
of Satisfaction above and below which different configurations of
instrumentality are observed. As shown in Figure 1, the variables of
Satisfaction and the perceived instrumentality of the present (Navy) work
environment are hypothesized to covary, with the former acting as the
trigger for change in -the latter. Consequently, as long as the level of
Satisfaction does not fall below the hypothetical Threshold of Satisfaction,
the individual's perception of the instrumentality of his/her present-work
environment will remain relatively high. Even though alternative work
environments may -be as objectively attractive as the present one, (a) the
individual's comparisons of the relative merits of the alternative work
environment will be only speculative in nature; and (b) the individual
will not seriously entertain the possibility of another work environment
as a viable alternative to the present one.

Definition of the Browner Grass Phenomenon
What has been described in the preceding paragraph is the conceptual

inverse of the GGP and might aptly bp described as the Browner Grass
Phenomenon (BGP). The BGP, which may be defined as

the relative parity of instrumentality perceptions of the present
and alternative work environments

implies a kind of high Satisfaction-contingent cognitive buffer effect.
Even though alternative work environments may be as "green" or even
"greener" than the present one, the alternatives appear "brown" as long as
the level of Satisfaction with the present work environment remains high.

Speculative comparison changes to real comparison, however, once the
Threshold of Satisfaction is breached. As the individusl's level of
Satisfaction drops below the threshold, the level of perceived instrumentality
of the present work environment falls and the individual begins to make active
comparisons between his/her present work environment and alternatives not
seriously considered before. It is at this point that the GGP occurs:
an alternative work environment is perceived as having higher instrumentality
as a function of (a) decreased Satisfaction, accompanied by (b) a decrease
in the perceived instrumentality of the present work environment. Once
the Threshold of Satisfaction is breached, the perceived instrumentality of
the alternative work environment is artificially inflated, regareless of
its objective merit, much as the perceived instrumentality of thd present
work environment is artificially deflated.

Both sides of the Extended GGP Model portray cognitive/perceptual
mechanisms which appear to be (a) Satisfaction-contingent; and which
involve (b) a form of perceptual distortion. It is suggested that the
Extended GGP Model may have particular utility because it embodies a
hypothetical mechanism which describes how and why people leave a given
work environment (i.e., the GGP) as well as a hypothetical mechanism
which describes how and why people stay in a given work environment
(i.e., the BGP).
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Theoretical Context
The notion-of predecisional reevaluation of alternatives, the -very

essence of the Extended GGP Model, falls within the -purview of a broader
theoretical context involving both pre- and post-decisional cognitive
activity. Explication of the extended model within that broader context
serves to further define by contrast the phenomena already described and
also provides a means of making clear conceptual distinctions between pre-
and post-decisional cognitive activity. The theoretical context that
appears most appropriate for making the necessary distinctions between pre-
and post-decisional cognitive activity is that provided by Festinger (1957).

Cognitive dissonance is a- term familiar to most students of psychology.
As a psychological phenomenon it refers to the post-decisional reevaluation
of alternatives so that the chosen alternative is perceived more favorably
and the unchosen alternative is perceived more unfavorably. The cognitive/
perceptual shift is typically accounted for as the individual's way of
rationalizing his/her decision to be "right" or "correct."

What is perhaps not so familiar to students of psychology is the fact
that the concept of cognitive dissonance was originally developed as but
one component of a larger model. As originally formulated -by Festinger, the
model included a) predecisional conflict, leading to/resolved by b) a decision,
which, in turn, resulted in c) post-decisional dissonance reduction.
-Prior to the wholesale adoption of cognitive dissonance as the psychological
process of interest along that original continuum of cognitive activities,
Festinger posed an important theoretical question: are the psychological
processes prior to a decision the same as those after a decision has been
made?

The question was settled to Festinger's satisfaction as a result of
several studies performed by his graduate students (Festinger, 1964). Space
limitations preclude detailed examination of the evidence upon which
Festinger based his conclusion that the theoretical question had been

conclusively answered. Festinger's summary statement, however, is unequivocal.
Une may regard the theoretical question as settled. There is a clear
and undeniable difference between the cognitive processes that occur
during the process of making a decision and those that occur after a
decision has been made. Reevaluation of alternatives in the direction
of favoring the chosen or disfavoring the rejected alternative is a

post-decision phenomenon. While we have as yet cast no light on what
cognitive processes do go on during the period of making a decision,

at least we know that this one does not occur (1964, p. 31).
By di5missing the possibility of predecisional reevaluation of alternatives,
Festinger effectively dismissed the front half of his original model as
being theoretically infertile. The present authors contend that a) the

evidence upon which the dismissal was made is equivocal at best and in no
way supports the broad gei.eralizations drawn therefrom; and b) based on

further analysis of the Schneider data, there is sufficient evidence to
warrant resurrection of that part of the original Festinger model
heretofore condemned to obscurity.

Empirical Evidence
The data furnished by Schneider were subjected to further analysis to

determine the level of empirical support for both phenomena (GGP and BGP)
ascribed to the Extended GGP Model.

The most likely indicator of either phenomenon was judged to be the
criterion measure of behavioral intention to reenlist. This item,
depicted in Figure 2, required respondents to furnish a response to the
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following question: "Which of the following best describes your reenlist-
ment plans when -your current enlistment is completed," along a 6-point
scale ranging from "I definitely do not intend to reenlist" to "I definitely
intend- to reenlist."

IIJICATI1 OF MIEAV1ORI IOOffihIfi11
SaicERlM6), IEM 016:

"141c0 OF ME FIUMI16 BST DEscRIBEs Yome IDLUs?fN PLm M r ei .R a.mRENr Eusmwr

IS cOM.ETEDr

HIYponu TcIsio POITS: -

DEFINITELY V) 4ST LIKEY MDST LIKEfLY DEFINITELYIT IITEND7 WILL IW1T MIGHT sa MIGHT WILL 1118 TO
RENLIST r REELIST REEYLIST REEILIST REEILIST REETIST

12 3 5 64

Figure 2. Criterion raeasure of behavioral intention (ochineider, 1D76).

For purposes of anglysis, it was assumed that individuals who responded to
the item in either extreme had, in fact, already made their decisions.
Consequently, the imposition of hypothetical decision points along the
scale between scale points 1 and 2 and betaeen scale points 5 and 6 allow
a clear distinction between pre- and post-decision phenomena. Since
cognitive dissonance is defined as an ekclusively post-decisional
phenomenon (Festinger, 1957, 1964), the search for evidence of its presence
must necessarily be restricted to the area immediately surrounding the
hypothetical decision points. Conversely, since the GGP and BGP are
hypothesized to be pre-decLsional phenomena, the search for evidence of
their presence must necessarily be restricted to the middle of the scale.

A preliminary analysis allowed further localization of the theoretical
target areas along the scale and, consequently, more specific predictions.
The -rediction was made that Satisfaction with both the Navy in general and
wit'. one's Navy job in particular would be lower for those persons having a
Negative Predisposition to Reenlist (i.e., who responded at scale points
1-3 on the behavioral intention measure) than for those having a Positive
Predisposition to Reenlist (i.e., who responded at scale points 4-6 on the
behavioral intention measure). The results of a oneway ANOVA indicated
that there were significant differences in Satisfaction between those
subjects with opposite predispositions to reenlist (pt.001) and that the
differences were in the predicted direction.
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Given the evidence -for significant differences in Satisfaction between
groups of subjects with opposite predispositions to reenlist, the
assumption was made that the high Satisfaction evident in those subjects who
responded at scale points 4-6 on the behavioral intention measure
corresponds to the high Satisfaction- condition described in the Extended
GGP Model. Since the high Satisfaction condition is the context in which
the BGP is hypothesized to occur, scale points 4-5 were specifically
identified as the place to look for evidence of the BGP.

Conversely, the assumption -was made that the low Satisfaction evident
in those subjects who responded at scale points 1-3 on the behavioral
intention measure corresponds to the- low Satisfaction condition described
in the Extended GGP Model. Since the low Satisfaction condition is the
context in which the GGP is hypothesized to occur, scale points 2-3 were
specifically identified as the place to look for evidence of the GGP.

Scale points 1 and 6 were purposely excluded from BGP and GGP
predictions because a clear dissonance reduction effects were predicted at
either end of the scale. With regard to perceived instrumentality, the
prediction was made that the differences between the mean levels of Navy
and civilian instrumentality between scale points 1 and 2 would be both
significant and in the direction consistent with the reenlistment
predisposition, i.e., between scale points 1 and 2 the mean level of
perceived Navy instrumentality was predicted to decrease and the mean level
of perceived civilian instrumentality was predicted to increase. Similar
predictions, consistent with the reenlistment predisposition, were made
for the other end of the scale, i.e., between scale points 5 and 6, the
mean level of perceived Navy instrumentality was predicted to increase and
the mean level of perceived civilian instrumentality was predicted to
decrease.

A oneway ANOVA with orthogonal contrasts was performed to test the
predictions specified. As depicted in Figure 3, the results were mixed and
somewhat surprising.

UK: POINT:
3.0- ZT I - IE' I 'J

2.5,I , ,
2.0 I

1.57

l .0- I

I.o-I
I I

3"I I

I I

Figure 3. Mean instrumental.y levels across the behavioral intention scale,
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For example, the predicted-dissonance reduction effect occurred at one
end of the scale but not at the other. The mean differences in perceived
Navy and civilian instrumentality between scale points 1 and 2 were
significant at the .01 level of significance. The mean differences
in the perceived instrumentalities between scale points 5 and 6, however,
failed to achieve significance at conventional levels.

The hypothesized GGP effect received equivocal support. Whereas

there was no significant difference in civilian instrumentality between
scale points 2 and 3, the difference in Navy instrumentality was also
nonsignificant (p<.24) but moving in the predicted direction.

The hypothesized BGP effect received strong support. Between scale
points 4 and 5, both Navy and civilian instrumentality moved in the same
direction and the differences between the two instrumentalities were not
statistically significant.

Discussion and Implications
The results reported, while somewhat equivocal, provide evidence that

may be interpreted as encouraging, given the exploratory-nature of the
research and the level of development of the theoretical model. It should
also be noted that the analyses reported do not constitute a full test of
the Extended GGP Model because Satisfaction was not systematically varied.
Such an analysis has been performed and will be reported elsewhere
(Warren & Appel, 1982, in press).

Of all of the phenomena for which predictions were made, the Browner
Grass Phenomenon (BGP), the relative parity of perceived Navy and civilian
instrumentality under high Satisfaction conditions, received the strongest
support. Evidence for the Greener Grass Phenomenon (GGP), the
concomitant increase in perceived civilitn instrumentality and decrease in
perceived Navy instrumentality under low Satisfaction conditions, was
equivocal but in the predicted direction.

The mixed results with regard to the predicted dissonance reduction
effects were perhaps the most puzzling. Evidence of a strong dissonance
reduction effect at one end of the scale (i.e., Negative Predisposition to
Reenlist) and its absence at the other (i.e., Positive Predisposition to
Reenlist) introduces the intriguing possibility that there may be different
decision processes at either end of the scale. More specifically, these
results suggest the possibility that it may be easier to decide "No" than
"Yes" with regard to reenlistment. If this is the case, the implications
for retention policies and practices could be significant. There may exist
elements of the Navy work environment that are perceived to be so negative
that they provide the basis for a relatively easy "No" decision that is
manifested by the clear dissonance reduction effect between scale points
1 and 2. Conversely, elements of the Navy work environment that micht
support a "Yes" reenlistment decision may not be nearly as salient. The
encouraging implication of this hypothetical scenario is that the Navy may
be in a position to influence both the positive and negative factors, if
they exist, to attain a more desirable retention rate.
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AIR FORCE-WIVES, AND OFFICEPS WIVES CLUBS

Marianne Pierce, M.A.
University of Maryland

Vince Luchsinger, Brig- Gen. USAFR
University of Baltimore

The role of ;the service wife has been of consistent inte-estto the

Armed Forces community for a considerable length of time. The contribution
of the wife to the career of the service member is often related to-Officer
Wives Club activity. Given the changing role of women in-society, the na-
ture and perceptions of Air Force wives in Officers Wives Clubs are subjects
of sGrutiny for social scientists (McCubbin, Dahl and Hunter, 1976; Carr,
Orthner, and Brown, 1980).

This study investigated the opinions of over 200 officers wives at
a relatively small Air Force Base. A stratified random sample, with fol-
low-up mailings atid telephone calls, provided 117 usable responses dealing
with the experiences and activities of the Air Force wives, including-Wives
Club functions.

Activities The wives were queried about their involvement in different
types ofactivities in the community, The responses provided-the following:

Attribute Responses % Yes

Volunteer Work 117 21

Either-Student or-Employed 115 68

Childcare Duties 116 48

Membership in Other Military Organizations 117 30

Membership in Sorority or Education Clubs 116 9

Membership in Religious Organizations 116 17

Membership in Professional Organizations 116 18

Conisider Self Active in any Membership 116 48
(Active in Officer Wives Club Only: 14%)
(Active in OWC and in Other Clubs: 16%)
(Active in Other Clubs, Inactive in OWC: 70%)

The responding wives were ther. asked to make comments about their
participation and satisfactiom in rcoard to Wives Club activity. Given
that not every respondent had actuail contact with an Officers Wives Club,
comments and perceptions were ,o'i, t, in various areas of activity cate-
gorized by positive or negativa nature of the comment.
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A total of 160 positive comments were made about various categories-
of OWC activity. The categories, with numbers of responses and some sample
statements are as follows:

Charitable (33):"The money raised for the needy is wonderful"

Social (90): "It offers an opportunity'to meet other AF wives".
"New friendships can be begun at each new base"

Educational (35): "We learned a lot about entertainment productions"
"We planned luncheons, fashion shows, and a dance show"
"It's a good way to learn about the military"

Economic (2): "'It can help your husband to be known by the brass"
"It is a tool to help me gain visibility for my profession"

A total of 219 negative comments were derived from respondents, While
social comments were the most numerous positive comments, negative comments
were led by inflexibility, social, and efficiency. The categories with
numbers and sample statements are:

Charitable (lO):"I think OWC-doesn't do enough for its own members"

Social (52): "It"s not a very supportive group; too rank conscious"
"Cliques and little groups form and alienate others"
"There was not too much mingling"

Educational (8):"I found the program to be boring; poorly done"
"OWC could offer more intellectually stimulating programs"

Economic (28): "OWC is for volunteers; I prefer to be compensated"
"It costs to belong, as well as for baby sitters; costs add up"

Inflexibility (51): "The Board is a closed group to outsic'ers"
"The Club hasn't changed as much as the times have"
"There aren't-enough evening sessions for working women"
"I want to be myself; I feel I'm being watched to see if I
fit in'"

Inefficiency (43):"Meetings are too long"
"Conmunication is often poor or lacking altogether"
"I've not been contacted by OWC or I would have joined"
"After the Orientation process, I heard little about the
organization"

Other (27): "Too busy"
"OWC takes too much time; once you agree to help, it's
always expected of you"

The responding group provided a wide range of responses, with the
negative opinions somewhat outnumbering the positive responses, The nature
and range of the responses is not unlike other volunteer membership groups,
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Many expected relationships did not turn out to be statistically

significant. For example, there was expected to be a- relationship between
husband's rank and whether or not a wife was employed .utside the home or
attended school. Intuitively, one might think younger wives would be most
-likely to be engaged in activities outside the home such as work or school.
No such relationship was-found. Wives of Field Grade Officers seemed as
likely as younger wives to be attending school or working outside the home.
No relationship was. found between husband's rank and whether or not a woman

does volunteer work. That is., the older wives were as-unlikely to perform
volunteer work as the younger wives in this particular sample. On the other
hand, some significant relationships did turn up using chi square at the .05
level.

More military wives are working than in the past, as most people would
guess. Sixty-eight percent of survey respondents was found between OWC member-
ship and-whether or nota wife works and/or goes to school. Of those women
who neither work or go to school, a higher proportion of them are not OWC
members. Among those women who work, go to school, or- both, the higher propor-
tion of respondents are OWC members. This -runs- contrary to what might be
expected, even though authors such as McCubbin & Marsden (1979) remind us
that today's military family has become transformed from the traditional
framework. As women-become involved in outside activities such as school or
work, one might expect to find fewer of them-as OWC members. We found the
reverse to be statistically significant, as the following table illustrates. 

4

Non- OWC Percentage
Members Members Totals

Neither Work Nor
Attend School 59.5 40.5 100

Work Or Attend
School Or Roth 30.8 69.2 100

Grade Comparisons A statistically significant relationship was found
between OWC membership and rank of respondent's busband. As rank increased,
a higher proportion of respondents tended not to belong to OWC. This rela-
tionship is shown by the following percentages.

Lieutenants Captains Field Grade

Non-Member 31.58 55.22 57.1

OWC Member 68.42 44.7P 42.86

TOTALS 100.00 100.00 100.00
4
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Several explanations are poss-ible. It may be, as many wives stated, that
younger wives join to learn more about the mil-itary and the military life-style.
Another possible explanation is hinted at in comments -of respondents. That is,
some younger wiv-es fear that not belonging will possible harm thtir husband's
long-range chances for promotion, -and this maybe less of a concern for wives of
Field -Grade Officers.

A significant relationship appeared between husband's rank and whether
or not one lives on -base. Lieutenants and Captains tend to live- on base more
often,-than field-Grade Officers. This relationship i-s likely a reflection -of
the lower pay levels of Junior Officers as compared to Field Grade Officers.

OWC vs. Non - OWC Member Comparison A series of t-tests (statistical tests of
significanceYwer-e-un to compare the responses of OWC members and non-members
on each positive and negative category. With a few exceptions, the responses
of members and non-members were not significantly different. For example,
members and non-members did not differ in the number and types of clubs[
organizations to which they belonged. Members and non-members -did not differ
in the extent to which they consider themselves to be active in OWC or other
club memberships. Members and non-members were also similar in the degree
of positiveness -they ass-igned to their positive comments. A similarity was
also found between members and non-members in their statement and ratings of
negative comments/incidents. For example, in the category of "inflexibili-ty"
30 members and 10 non.-members had contributed comments, which made up the
category. Hon-mev.ers' average rating of negativeness was 3.T, while OWC members'
average rating -f ofqativeness was 4.2; however, this did not turn out to be a
statistically siqnifi-(,nt or reliable difference. The more important informa-
tion to note o.lay bp 1t1n overall rating of both members and non-members who
listed "inflexibility" type comments. The combined av--age rating of the
negativeness for this particular category of comments is near 4.0 on a 5-point
scale, indicating thai boLh members and non-members who perceive OWC as
inflexible also helive i-t to be a highly negative attribute.

A significant di-fference was four in how members and non-members rated
the importance of their negative ecL ic responses. OWC members attributed
more importance to their nug tive economic -comments than did non-members,
although, both membcrs and nor,-members rated negative economic attributes of
OWC as very important. On the five-point scale, the average ratings were
over 4.0 for both nt.iC mmher.. and non-members. The overall ratings of this
attribute when the membors dnd non-members are combined reached 4.5, which is
extremely high.

A statistically sijnificant difference was found between OWC members and
non-members on ratings of ncrjtivencs, of percieved OW'C inefficiency. Comments/
incidents in this cateo(,?y we,-e considered less important by members than by
non-members. This may mean that members are more tolerant of organizational
inefficiencies or that inefficiencies are more a problem of OWC image than a

problem in reality.

In summary, tie make-up, satisfactions, and activities of Air Force
wives are more coMnIleA than ever. More studies are underway to perform
in-depth -ialyses of d wide range of officer wives related to quality of
life programs.

Another sers uf t-tests were performed to examine possible differences
in ret1 onses of those who work or go to school versus those who do neither.
Again, few signifirtirit differencet, were found. In most cases, the responses
of women who work ur qo to school wPrP like the comments of women who neither
work nor qo to school.
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There was a difference in the ratinns of the two groups of respondents
on the negative economic variable. Wives who work or go to school rated the
economic variable more neoatively thin did wives who neither work nor go to
school. Once again, however, we see both groups reactinq very strongly to
percieved negative economic aspects of OWC. Averages are 4.0 or higher on a
scale of I to 5. In tryino to interpret these figures it should be kept in
mind what the category contains. This category contains comments related to
the cost of membership plus babysitters, the cost of luncheons, the amount of
unpaid time required to be an active member, the fact that the husband's career
may be advanced or hindered by the wife's membership/participation. All we can
be sure of is that members perceive the economic variables more negatively than
do non-members.

Combined
Non- Overall

Member Member Average

Averaae Rating of
Negativeness of 4. s 4.0 4.4
Economic Variables

Finally, it should be noted that all 31 respondents reporting educational
-variables as positive aspects of OWC were off-base people. This unanimous
response pattern- is notable. Inflexibility and inefficiency type comments
were commonly made by women who are working and/or attending school. This
suggests that educational functions should be stressed to off-base people
and those new to the military-. Wives who are workino or students might be
sol-icited for help in streamlining the efficiepcy of OWC. Comments about
economic liabilities of OWC suggests that it may be feasible to explore
possibilities of reducing dues to those who can and will devote more time
to charitable/orgdnizational work and making up the deficit from those who can
better afford to contribute money instead of time.
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AIR FORCE FAMILY SUPPORT CENTERS

Bobby Donohue
Los Angeles AFS Family Support 'Center

V. P. Luchsinger, Brig.Gen. USAFR
University-of Baltimore

Quality of Life studies in the Air Force have indicated that the
condition of the family of the service member is a very strong factor in
morale and personal productivity. Nowhere is this more important than
in urban areas with extensive commuting, expensive housing where available,
and the stress of a complex environment. The Los Angeles area, home of
the USAF Space Division, is one such location. In a hotbed of technolo-
gical innovation and production, heavy financial, energy, and personal
demands are made on personnel assigned to Los Angeles Air Force Station.

Enter Family Support Centers, which were proposed by the 1980 Air
Force Conference on Families to serve as a focal point in addressing
family needs -in-Air Force communities. Fielding of Family Support Centers
(FSC's) is an important new family. initiative supported by Air Force
leaders, program managers, and Air Force fami-lies.

-FSC's will attempt to:

1. Focus on "Air Force-Family" needs;- single, married-and their
families.

2. Provide a one~stop single point of service or referral.

3. Enhance existing programs by focusing attention on and
raising the awareness -of the needs of Air Force families.

4.- Facilitate two-way communication between the family and the
Air Force.

Need. FSC's are needed for a variety of reasons. Presently, support
services for Air Force families are fragmented and vary base to base.
Most support programs are-staffed and have resources to support active
duty military family members on a "space available" basis, or not at all.
The number of volunteers available to work in existing programs has de-
clined in recent years. Still, 67% of all Air Force members have families.

Families have come to be considered a vital mission support system,
since a positive correlation has been established between family attitudes
and the retention/productivity of Air Force members. With this impetus,
the Air Force leadership looked toward a new-umbrella program to work the
family support problem.

Status The Air-Force Family Matters (AFFAM) was established to design and
implement a program for improving the quality and quantity of family support.
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Four prototype centers were opened in late FY 81 (Kadena Ab, Okinawa;
Bitburg AB, Germany; Moody AFB, Georgia, and Travis AFB, California). In
addition, three MAJCOM supported Family Support Centers were progra-mled
for Los Angeles AFS, Zweibrucken, and Upper Heyford.

In 1982, eight new FSC starts are anticipated, one per MAJCOM. In
1983, twelve new FSC starts are scheduled; one per MAJCOM, one at the Air
Force Academy, plus two others. If evaluations show that Family Support
Centers are effective, a total of 124 FSC installations are forecast by
1987. This represents an-ambitious and significant investment by the Air I
Force in the well-being of the Air Force "family system".

Staffina. A prominent feature of the Family Support Center is the use of
Tr'ain-ed and experienced staff. Experience has shown this to be a key as-
pect in the success of family support systems.

Directors of the base centers will be experienced and professionally
qualified at the GS 11-13 level, With the-benefit of Air Force institution-
al training, the Director will operate as manager, educator, and clinician,

NCOIC'". will be assigned as chief of management and administration.
The NCOIC of the Los Angeles AFS Center is an E-8 with extensive experience
as a first serqvant. Two to three program technicians will be assigned
at the GS C-10 level. They wi-1l possess professional and technical quali-
fications. Additional administrative and support personnel will be avail-
able dependinn upon the size of the base.

Administration. The Family Support Center is intended to be mission-res-
ponsive. It will be directly responsible to the Base Commander as a tool
for the Coil.aander to respond to the needs of his/her people, The FSC
will not duplicate existing services but link families with existing re-
sources.

Base FSC programs will be developed according to certain guidelines:

Needs assessments will ascertain family requirements, programs,
anu resources. Contractor assistance will be provided at the
prototype bases.

2. Programs will be tailored to, and prioritized, according to
local needs.

3. Advisory boards will be made up of families and base service
providers to act as advocates and communication links with base
and area families of qualified personnel.

Experience thus far indicates that the programs are on track. For
example, at Los Angeles AFS, staffing and facilities are secured. The
existence of command support and resources has been instrumental in the
progress to date. This has been critical in an area such as Los Angeles
with many social, economic, and geographic factors to complicate family
living.

Family Support Centers will provide programs and services in eight
categories that cover the span of areas which impact on family life.
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Planned- Family Support Center Programs are:

I o Referral/Coordination

- family media t-nformation

- commander/first sergeant spouse leadership-course

- program to train supervisors to recognize family problems

- spouse networks

- volunteer programs

- babsitting cooperatives

- base/community family services referral program

- family newletter

- family column in base newspaper

- referral for community health providers (doctors/dentists)

2 o Relocation

- relocation stress training

- INTRO/OUTRO family sponsorship

- real estate fundmentals

- base information kit library

- foreign culture orientation for families enroute overseas

- orientation counseling

3 o Family Separation

- family support groups

- ombudsman program

- community support during separation

4 o Spouse/family employment

- job information

- skills bank

- vocational education/information
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- academic education/information

reentry education

- "how to find a job" training

- resume preparation
career counselinq

- education assistance, grants, loans, scholarships

5 o Families in crisis

financial crisis

- domestic vi.olence

death of a family member

- family therapy-

- acting out children

- coping with child/adolescent development

-7-help children cope wi-th separation/divorce

- sexual abuse

- rape

- coping with stress

- crisis intervention

- junvenile offenders program

6 o Financial management

- household finances

- home economics

- consumer education

- financial aid programs

- health benefits assistance

7 o Family development education

- parenting

- marriage enrichment
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- couples communiciation

- family communication

- personal growth

- child development

- fAmily development

- assertiveness training

- resources for exceptional children

- family recognition

- family recreation

- pre-marriage -training

- marriage counseling

- creative parenting

- value clari-fication

- positive attitude clinics

- family wellness program

8 o Special needs fainil-ies

- retirement transition

- single parent support groups

- military couple cooperatives

- American Culture for foreign born spouses

- citizenship training

- foster parents/grandparents programs

- retired activities programs

In summary, the Family Support Center will be a tool for commanders to iden-

tify and help neet changin~i needs of Air Force members and their families.

FSC represents a full program develo,,ent b.3sed on evaluation of prototype

programs now urnde- way.

269



JOB SATISFACTION AMONG U.S. AIR FORCE ACADEMY HOMEMAKERS

David B. Porter
Sharon J. Porter

ABSTRACT

Hackman and Oldham's Job Diagnostic Survey was used to analyze the
job of homemaker. Results showed that the job of homemaker was slightly
richer than the national norm. The major area of dissatisfaction was
the lack of opportunities for homemakers to interact with one another.

The homemaker's age and years of marriage showed a strong negative

correlation with the homemaker's view of how "enriched" their job war,
while homemaking help from the husband had a significantly positive
impact on the perceived job enrichment.

Dissatisfied homemakers spent slightly more time outside the home,
particularly doing volunteer-work, than those who were more satisfied.
The results- of the survey suggest that homemaker dissatisfaction was not
strongly correlated with the number of hours howemakers spent in paid
employment or attending school.

INTRODUCTION

Although based on Herzberg's original theory of job enrichment, J.
Richard Hackman and Greg R. Oldham's "job characteristics approach"
expands the boundaries of application to include failures as well as
su-cesses (Miner: 1980, p259). Their approach suggests that certain
core job characteristics impact on workers' psychological states which
in turn directly influence their attitudes and performance on the job.
Five core job characteristics (skill variety, task identity, task signifi-
cance, autonomy and feedback) combine to determine three critical psycho-
logical states which influence certain outcomes such as worker motivation
and job satisfaction (Hackman and Oldham: 1980, p77). When all -five
characteristics are high the model predicts that a worker's internal
work motivation will also be high. When one or more of these characteristics
is low the model predicts that the worker's motivation will be less.
Very high scores on some characteristics can compensate for lower scores
on other characteristics. Thus, although each job bas its own unique
profile (set of scores on the five core job characteristics), very
different types of jobs may be equally motivating.

The instrument developed by Hackman and Oldham to measure these
variables is the Job Diagnostic Survey (JDS). This survey has been used

to study 876 different jobs and establish national norms for job character-
istics (Hackman and Oldham: 1980, p105). It identifies which characteris-
tics of a job are strong and which need to be improved. By improving job
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characteristics identified as lacking in motivation, the job is enriched
and the quality of worker performance should increase while rates of absentee-
ism and worker turnover should decrease (Korman: 1977, p140). This effect,
however, is moderated by the individual worker's growth need strength and
their satisfaction with working conditions, pay and benefits, and supervision.
Hackman and Oldhamis job enrichment thory is based on the premise that
workers have different levels of-growth -ieeds and are not all equally
satisfied with supervision, job security, and the social atmosphere at work
(Hackman & Oldham: 1980, 115-120). To the extent that workers have high
growth need strength and are satisfied with these other aspects of their jobs,
Hackman and Oldham's model suggests that job enrichment will increase both
worker motivation and job satisfaction (Mitchell: 1978, p398).

The job of homemaker has been a part of society since society began, but
it has not received nearly as much attention as most other jobs, in spite of

the fact that it is the primary type of job for a very large number of people.
The job -of homemaker has been praised by some as though the people who under-

took this job were martyrs or saints, leading one to the conclusion that
being a homemaker was more a "calling" than an-occupation. It has also-been
criticized and called a "non-job". It has been suggested that individuals
-:who undertake the job of homemaker were "copping-out", and not making a
meaningful contribution to society. This paper is taking neither position,

but merely -stuai!ng the job of homemaking as any other job and comparing it

to other jobs by using Hackman and Oldham's Job Diagnostic Survey.

Specifically-our approach was to identify which of the five core job
characteristics increased homemaker satisfaction and which core character-
istics caused dissatisfaction in comparison to the national norms reported
by Hackman and Oldham (1980, p317). We also attempted to find out what
effect age, length of marriage, number and ages of children, and the amount
of help received from the husband and children had on the homemaker's
evaluation of their five core job characteristics.

Method

Hackman and Oldham's Job Diagnostic Survey was distributed in the
Douglas Valley housing area of the Air Force Academy. Fifty question-
naires were distributed to randomly selected clusters of homes. The
purpose of the survey was explained to each homemaker who was home
(distribution was made Sunday afternoon and evening to maximize the
number of people home). However, for approximately ten homes where the
homemaker was not home, the survey was left on the front door. Thirty-
four (68 percent) of the surveys were completed and returned in the
self addressed envelopes provided. It should be noted that this sample
might differ from other homemakers in the civilian community or even
homemakers on other military bases. Most military members are "specially
selected" to either teach or conduct military training for Air Force Cadets.

Demographic characteristics of the homemakers in the sample are shown
in Table 1. Although we did not ask respondents to identify their sex on
the survey, none of the homemakers we talked to were male nor did any of
the comment sheets returned with the survey suggest that a male had
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responded as the homemaker. Therefore we assumed that our sample war
entirely female. Table 1 shows that the average homemaker responding to
the survey was 30-34 years old, had been married 10-12 years, had two
children between the ages of six and twelve and that both the husband
and children did minimal chores on a regular basis. Table 2 shows that
the average homemaker spent a total of approximately 35 hours outside the
home in activities such as volunteer work, paid employment, school, and
other activities.

The data provided by the survey was analyzed using the Statistical

Package for Social Sciences (SPSS) BREAKDOWN program. The resulting means
and standard deviations were then compared with national norms and the
differences were noted. Correlations (r) yielded by SPSS BREAKDOWN's
-One Way Analysis of Variance (ANOVA) and significance of linear relation-
ships were used to determine those demographic characteristics which had
a significant effect on the homemaker's core job characteristics. ANOVA
'was also used to determine the effect of affective outcomes; context
satisfactions and individual growth need strength on hours spent by the
homemaker outside the home.

RESULTS and DISCUSSION

The means and standard deviations for-each of the variables are
compared with the national norms in Table 3. The final column of this
table shows the-net differences in the job of homemaker and other jobs
(positive values indicate areas in which homemaker means were higher than
the national norms). The results of the survey showed that the job of
homemaker was slightly lower in skill variety, higher in task identity
and the same in task significance. Homemakers reported having slightly
more autonomy and receiving more feedback than workers in other jobs,
but also reported having much less opportunity to deal with others. The
first five core job characteristics combine to determine the job's
motivational potential score (MPS). (See Miner: 1977, p2 35 .) The
homemaker's MPS of 144 compares favorably to the national norm of 128.
It should be noted that the national norm of 128 includes all types of
jobs including professional and highly technical occupations. The MPS
advantage for homemakers is even greater when compared to the average MPS
for the jobs women traditionally enter [i.e. clerical (MPS = 106) and
processing (MPS = 105)] (Hackman and Oldham: 1980, p317).

The affective outcomes from the survey showed the job of homemaker
as being nearly the same as the national averages for all jobs. This
indicates that the homemakers surveyed were generally satisfied with
their jobs as homemakers.

The context satisfactions or extrinsic factors show that homemakers
are generally satisfied with their job security (+.4), pay and benefits
(0), and supervision (-.1) but that they score well below the national
norm (-.8) in social satisfaction. This observation is consistent with
the earlier find ig thct the job of homemaker did not provide much
opportunity for dealing with others (see Table 3). It 4s also consistent
with Ingraham and Manning's finding of "pervasive expressions of isolation
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and lack of belonging" among military homemakers (1981:5). Homemakers
have less interaction with others -than the average worker and seem to-
miss it.

Their score for individual growth need strength is .7 ab3ve the
national norm. This might help explain why homemakers derive only average
satisfaction from a job that is above average in motivational potential
(Hackman &-Oldham: 1980, p118).

The -correlations -between demographic variables and job characteristics
are shown in Table 4. The homemaker's age and number of years married had
a negative correlation with most job characteristics. These correlatircs
were significant at the .05 level for both autonomy and overall MPS. We
suspect that this is due to changing social values rather than "job deteri-
oration". It is important to note here that this was not-a longitudinal
study comparing job characteristics of a group of homemakers over a period
of time but rather a cross sectional study of homemakers of different ages.

The age and number of children had no -significant effect on the
homemaker's perception- of the "richness" of their jobs. Although the
amount -of -help from children was generally positively correlated with job
scores, none of the relationships-were statistically significant.

The most significant findings among the demographic characteristics
were found in the amount of help from the -husband. The more the husband
helped the greater the amount of autonomy the homemaker felt and the more
they felt that their jobs as homemakers provided an opportunity for them
to deal with others. Help from the husband was also significantly
-correlated with homemaker MPS.

Correlations between affective outcomes, context satisfactions and
growth need strength are shown in Table 5. As general satisfaction, growth
satisfaction, and internal work motivation decreased, the amount of hours
the homemaker spent doing volunteer work increased significantly. This
is a strong indication that volunteer work is the homemaker's equivalent
of absenteeism, especially when these negative correlations are combined
with the significantly negative correlations between volunteer hours and
satisfaction with supervision. Among the 34 respondents to the survey
there were three individuals who spent over 20 hours doing volunteer work
and all three were very dissatisfied with their jobs as homemakers.
Although the above correlations are significant they are-based primarily
on the responses of these three individuals.

The results of the survey also suggest that homemakers do not seek
paid employment due to their dissatisfaction with their jobs as homemakers.
Paid employment was not significantly correlated with growth need strength,
context satisfactions, or any of the affective outcomes.

The amount of job security was significantly negative correlated with
the number of hours the homemaker spent at school. The less job security
the homemaker felt the more hours were spent on education. Time spent
in school was not significantly correlated with any other variables.
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CnRREIATIONS (R) BETWEEN

DEMOGRAPHIC, CHARACTERISTICS

AND JOB CHARACTERISTICS

0 o

22

DEMOGRAPHIC 0 V Z A2

CHARACTERISTICS~
E. to

Age -.09 -.17 -.30 -.41* -. 24 -.17 -.19 -.37*

Zears of
Marriage -.18 -.15 -.17 -.43* -.21 -.16 -.26 -.36*

Number of
Children -.05 .04 -.06 -. C -.05 -.13 .12 -.02

Age of
Oldest Child -.11 .05 -.19 -.21 .05 .09 0 -.12

Age "ot
Youngest Child .05 .13 -.16 -.15 .08 -.02 .06 -.03

Homemaking Help
from Husband .13 .21 -. 02 .44** .26 .22 .59** .35*

Homemaking-Help
from Children .12 .06 .12 -;18 .19 .15 .1 .08

|*p- .05
**p 4 .01

Table 4

CORRELATIONS OF AFTECTIVE OUTCOMES,

COMM SATISFACTIONS AND GROWTH NEED STRENGTH

WITH HOURS SPENT OUTSIDE THE HOME

HOURS SPENT OUTSIDE THE HOME
Volunteer Paid Other
Work _mglov School Activity TOTAL

AFFECTIVE OUTCOMES

General Satisfaction -.39* -.01 -.21 -.04 -.25

Growth Satisfaction -.46** 0 .01 -.16 -.23

Internal Work Motivation -.40* -.11 -.13 .26 -.19

CONTEXT SATISFACTIONS

Job Security -.10 .23 -.37* -.13 -.04

Pay -.26 -.08 .05 -.19 -.21

Supervision -.36'9  .14 .06 -.17 -. 07

Social -.29 .26 .18 -.27 .05

GROWTH-NED STRENGTH -. 21 0 .01 -. 04 -. 10

* p A .05
** p ' .01 Table 5
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The only other areas which approached significance were the correla-
tions between time spent in other activities with internal work motivation
and social-satisfaction. Homemakers who were highly motivated as well as
those seeking interaction with others tended to-spend more time outside
the home.

CONCLUSION

The job of homemaker is relatively rich when compared to other jobs,
particularly when compared to the national norms for processing and
clerical jobs. Task identity (the extent to which a person completes
whole job from beginning to end and is able to see the outcome of his and
her work) was the core job characteristic which reflected the homemaker's
greatest relative advantage.

One drawback to the job of homemaker, however, was noted in the area
of context satisfactions. This was the homemaker's satisfaction with her
opportunity for social interaction. As the age of the homemaker and the
years of marriage increased the amount of autonomy homemakers felt
decreased. This seems to be associated with changing social values and
views of marriage: the traditional view that the female homemaker was
solely responsible for all housekeeping and child-rearing tasks compared
to the emerging view that these tasks should be equitably shared between
both marriage partners. Homemakers'- dissatisfaction with social oppor-
tunities might also help to explain the lure of alternative communal life
styles which became popular in the late 1960's. The extent to-which the
husband helped the homemaker had a- direct and strongly positive influence
on the amount of autonomy and social interaction the homemaker reported.
The more the husband helped the-more satisfying the job. This might be
because the spouses were able to interact while completing some tasks
together.

One of the most interesting results of this survey was the relationship
between satisfaction and the hours spent outside the home. The amount of
volunteer work reflected a strong negative correlation with all affective
outcomes and seems to be the h6memaker's equivalent of industrial absenteeism.
Another interesting correlation was the amount of time spent going to school
and the homemaker's dissatisfaction with her job security. Some homemakers
seem to be attempting to create some personal security through increased
education to compensate for the lack of security they feel in their jobs
as homemakers.
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DUAL-CAREER FAMILY NEGOTIATIONS
AMONG- U.S.A.F. ACADEMY CADETS

Frank R. Wood
and

Leona Flores
U.S. Air Force Academy

Abstract

In-depth intrviews with 15 Air Force Academy women
cadets and their intended spouses, who were either cadets
or officers, reveal clear relationships between sex, career
choice, and primary marriage or career identity.

Traditional marriages are oriented toward promoting
occuational achievement on the part of the husband aided to
great measure by the facilitative emotional and domestic
support of the wife. In contemporary marriages, this
precept is challenged by an emerging pattern of dual-career
marriages in which the wife is not willing to suppress her
own wishes fot occupational achievement. Dual-career
marriages are a growing concern of the Air Force and the
situation of cadets who are marrying other cadets or
officers provides a unique opportunity to study this
marriage form at the earliest stages.

This research examines the premarriage negotiations of
Air Force Academy cadets who are about to enter both their
careers and marriages simultaneously. These negotiations
reveal normative orientations and expectations internal to
these dual-career marriages and describe clear
relationships between marriage or professional identities,
sex, and career choice.

METHOD

The findings in this study are based on in-depth
interviews with 15 Air Force Academy women cadets and their
intended spouses who were either cadets themselves or
already in the Air Force. The problems of dual-career
marriage were especially salient to these couples because
they were interviewed just prior to graduation and were
currently working with the personnel system to obtain joint
assignments in the Air Force. The interviews were
unstructured, conducted with each individual spouse, and
involved questions merely designed to get the respondent to
talk about the difficulties of beginning both a career and
marriage together. Selection of the couples was guided by
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the evolving theory that career choice reflected primary
identity. Eventually the sample consisted of: five couples
who were both pursuing flying careers; five couples in
which one spouse would be flying and the other would enter
a support specialty; and fiye couples in which both were
entering support fields.

FINDINGS

In the process of describing the negotiations required
to establish a career and marriage simultaneously, the
respondents described the relationships summarized in Table
1. In this model, career choice is categorized as "flying"
or "not flying" and identity reflects a major emphasis on
"marriage" or "career." In general, sex and career choice
are related to the traditionallity of the of the
partnership and inversely related to the requirement for
negotiation. In other words, the more non-traditional
arrangements required more negotiation. A full appreciation
of how these variables interact to determine primary
identities can be gained through an analysis of specific
negotiations associated with each couple type.

TABLE 1
DETERMINANTS OF PREMARITAL NEGOTIATION POWER

Males Females

Career Primary Primary Career

Choice Identity N Ideitity Choice

Flying Career 5 Career Flying

Non-flying Marriage 0 Career Flying

Flying Career 5 Marriage Non-flying

Non-flying Marriage 5 Marriage Non-flying

The DUAL FLYING COUPLES are a unique group whose
situation requires the most negotiation. For both men and
women in this group, professional identities are well
established. Flying was viewed as a "once in a lifetime
opportunity" and a main reason they attended the Air Force
Academy rather than a civilian college. Four of the five
men had clearly established plans to become fighter pilots.
For the woman, this non-traditional career choice
represented a strong commitment to a professional identity.
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The problem for dual flying couples is that flying
careers tend to involve inflexible schedules, limited
assignment possibilities and a high potential for
separation. Although all pilots are initially trained at
the same schools, specialized follow-on training locks a
pilot into a specific weapon system and constrains future
assignments to particular bases where the aircraft of
specialization are located. Joint assignhent to any
particular base, then, requires both partners to be trained
in the same or at least compatable aircraft. This may seem
a small matter; but it is complicated by current
restrictions of women in combat weapon systems. Few
non-combat aircraft assignments are compatible with the
highly prestigious and desired fighter aircraft
assignments. If they do get married, the opt'ions for this
couple-type are limited: either the male will have to
accept less than a fighter assignment, the female will have
to give up a flying -career for a more flexible support
career, or both must accept separation in the early years
of marriage.

The importance of the professional identity in this
couple type is highlighted by the comments these couples
offer about their pre-marriage negotiations. In all cases,
professional identity was more important than marriage
identity to both members. These comments were typical of
this group:

He wasn't used to dating someone who wants a career...
He assumed that I wouldn't want to fly and I told him
that flying was the only reason I was here at the
Academy... Then I told him it was either me or
fighters. (female)

We already discussed this separation before we decided
to get engaged. I definitely want a fighter and we
will experience a three-year separation if it is the
only way. (male)

The non-traditionality of this arrangement appears in
the plans which these couples were making about having
children. Most couples planned to wait until the woman had
finished her flying career. Only one couple, four years
older than the others (a medical constraint), planned
children sooner, but not until the woman's follow-on
training was completed.

The FLYING/NON-FLYING COUPLES are interesting because
they provide further explanation of the relationships
between key issues. Logically, this group could have two
forms: a flying male and a non-flying female; or a flying
female and a non-flying male. The latter is a very
non-traditional arrangement as it gives the female higher
occupational prestige than the male. Not suprisingly, no
cases of this type were found, probably because when
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couples are given the choice, they opt for the more
traditional relationship in which the male flies and the
female does not. In part, this hypothesis was substantiated
by a couple in which both partners could fly, but opted for
the more traditional arrangement in which the women would
not fly. The husband had this to say about the less
traditional option they declined:

I don't want my wife to fly... If she flew, she'd have
a big ego and we only need one person to have a big
ego in this relationship.

Traditionp& orientation, then, is seen as offering a more
stable relationship and given a free choice, traditionality
seems to be the point of equilibrium.

Unlike the dual flying couples, who faced separation
later in their relationship, the problem for the
fly/non-fly couples is separation immediately after
marriage. The flying spouse is required to attend flying
training which lasts one year and the non-flying spouse
must attend a technical training school which lasts seven
months to a year and one half. After this initial
separation, the couple probably will be assigned together,
assuming the non-flying spouse has chosen a compatible
career field. The optimum solution for this couple type is
to chose a career field for the non-flying spouse which
requires the least separation initially and is very
flexible thereafter.

This process of "building in flexibility" has some
interesting consequences for the primary identities of each
sex in this couple type -- especially the non-flying spouse
(usually the woman). Like the dual flying couples the
flying spouse in this group has a stronger career identity.
Many talked about delaying the marriage until after
finishing pilot training because the flying spouse viewed
doing well in training as initially more important than the
marriage. Also, the flying spouse could make few
concessions because the flying career is so constrained and
inflexible. The result is a situation in which all the
flexibility must be created by concessions of the
non-flying partner. This is problematic because deferring
to the inflexibility of the flying spouse, the non-flying
partner is put into the role of having to be more concerned
with family identity than professional identity. Further',
differential concern with family matters in these early
stages may set a pattern which casts the non-flying spouse
as "less interested in professional development" which is
likely to affect later negotiations as to whose
professional career is more important.

These relationships were highlighted by this
couple-type's comments about their negotiations. Typically,
the non-flying spouse, the woman, described having few
choices which would provide the needed flexibility. One of
the women illustrated her dilemma as follows:
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I am going to be an air traffic controller. I chose
this because it was compatible with flying. I didn't
have much choice.... either aircraft -maintainance,
communications or air traffic controller. I didn't
care much for the others,so I chose the controller
job.

The one case in this group that deviated from this
pattern of the non-flying spouse placing secondary
importance on professional identity was a woman who had an
opportunity to attend medical school. Like the flyers, she
saw, this as a "once in a lifetime opportunity" which was
more important than marriage. She described the situation
this way:

Medicine is more important to me than to be with him;
I don't want to give up this opportunity. I would
regret it later, I think.

Beyond this unique opportunity, the woman in this case
confirms the normal relationships found among members of
this couple type. In a later comment about contingency
plans she stated:

If I wash out of medical school, I will go for a job
that is most compatible with the plane he will be
flying.

The traditionality of this couple type was emphasized
in their negotiations about children. The majority of. the
males in this group wanted their wives to resign from the
Air Force and raise children. Others implied that if the
wives had to have careers, "minimal careers" in support
fields were acceptable. Thus, the primacy of family
identity for the non-flying spouse is reinforced by the
flying spouse.

The DUAL NON-FLYING COUPLES seemed to have the optimum
situation for the marriage. Careers in this case are very
flexible and easy to manipulate for joint assignment.
Conflicts between the career and the marriage are usually
resolved in favor of the marriage. Typical comments
regarding conflicts reflected a primary concern for the
marriage:

If staying together means changing my career, then I
am willing to sacrifice my career... I probably can
find something else to do that will be fine. If we
constantly get split up, we'll just leave the Air
Force.

It is clear that both partners in this couple-type place
the greatest importance on marriage rather than on career
identities, In fact, this is the only, couple-type in Which
the males are generally supportive of the female careers.
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Their support is illustrated by these comments:
I realized flying wasn't the way to go if we wanted
to be together so I gave up flying to be with her.

She wants to pursue a law- career... That's alright
with me... I'll even take care of the kids.

In general, these comments describe a couple type
characterized by a shared married identity, relatively
balanced power and few critical negotiations.

Plans about children supported this contention. While
couples of this type generally planned- to wait a few years
to have children, both partners were confident the wife
could "juggle the responsibilities of career and
-motherhood." One male even predicted he would be the one
who raised the children.

CONCLUSION

This model summarizes the relationships of key factors
affecting the pre-marital negotiations of cadet couples who
are about to begin both their careers and their married
life. While it in no way represents-relationships to be
found among dual career couples in the Air Force, it does
constitute the starting point for these relationships.
Perhaps at this early stage in the development of a
marriage, the influences of sex and career choice on
primary identity are especially salient because both
professional and marriage identities are in the formative
stages of development.

In this sample, a clear pattern was revealed. Sex and
the -lexibility asociated with the career choice determined
the relative importance of the marriage or career identity.
Career choice affects identity in two ways: the
inflexibility of one partner requires the other to create
flexibility by placing less importance on professional
concerns; and the non-traditionality of cross-sex career
choices may generate pressure for identity choices to align
with standard sex roles. Identity also seems to be a
function of the relative importance of the career choice.
In cases where the career choice is seen as a "once in a
lifetime opportunity," the career identity tends to
overshadow the marriage identity. Otherwise, the marriage
identity dominates. Early identities are important to later
negotiations about dual-career conflicts because
differential concern with the marriage generates
vulnerability. While these correlates of primary identities
should be of concern to all, they should be of special
concern to the Air Force. Where factoz§ operate to diminish
the importance placed on professional identities, the
members more concerned with the marriage identity (usually
the woman) tend to be less committed to a career.
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THE CONTRIBUTION OF INTELLECTUAL ABILITY
AND ORGANIZATIONAL EXPERIENCE TO LEADERSHIP PERFORMANCE

FRED E. FIEDLER

UNIVERSITY OF WASHINGTON

Contemporary leadership theory basically ignores the effects which
intellectual abilities and job-relevant experience might have on leadership
performance. Such formulations as Theory X and Y (McGregor, 1967), the
Managerial Grid (Blake and Mouton, 1965); Path Goal Theory (House and Mitchell
1974), Vroom and Yetton's managerial decision model (1973). or the Contingency
Model (1967), do not consider intellectual abilities or job relevant variables.

On the other hand, empirical evidence linking intelligence and leadership
performance has been very meager (Stoadill, 1974). The median correlations
between intelligence tests and performance measures have been in the range of
.22 to .28, and such experience measures as time in the organization and time in
leadership jobs have been unrelated to leadership performance. One review of 13
studies reported a median correlation between time in the organization, or in
supervisory or managerial positions and leadership performance of -.12 (Fiedler,
1970) and subsequent studies have yielded similar results. There is, therefore,
little reason to believe that these cognitive functions contribute greatly to
organizational performance.

These emirical findings also seem borne out in everyday life. The most
intelligent leaders are not necessarily most effective; and university professors
are certainly not known for their anagerial prowess.

A very similar conclusion emerges in studies relating the leader's experience
to performance. Again we find that the most senior managers are not always most
effective, and that young and relatively inexperienced leaders often outperform
their more experienced colleagues. Several well-known historical examples- of this
type are the 17 year old Joan of Arc, the 19 year old Alexander the Great, and
William Pitt, who at the age of 24 became one of England's most distinguished prime
ministers.

It is very difficult to believe, however, that intelligence and experience
are irrelevant in leadership or managerial positions. This notion is certainly
not accepted by the practicioner. Personnel managers and executive "head hunters"
usually do not go after dull and inexperienced managers; and assessment centers
invariably consider a candidate's intellectual abilities and work history.

The curious inconsistency of the research findings and the basis on which
leaders and executives are actually recruited and selected, obviously requires
an explanation. It is hard to understand why intelligence and general ability
tests are such poor predictors of leadership performance. It is equally difficult
to believe that managers learn nothing of value from having spent time in an
organization of leadership position.

The leader must surely get to know the organization's subculture, its role
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system, standards, expectations, mores and taboos, as well as the idiosyncracies
of co-workers. He or she must also learn something about the technical aspects of
the job: how to troubleshoot a machine, to whom to complain about a delayed
payroll check, how to get around an irksome rule of the company. And we assume
that leaders can learn to motivate people, to discipline, and to cope Vwith an
eyeball-to-eyeball confrontation.

And yet, leadership researchers have paid very little attention to the role
of experience in leadership iobs. In fact, Stogdill's "Handbook of Leadership"
(I s, 1981) does not even list the term in the index, nor do most management
texcs, e.g., Campbell, Dunnette, Lawler, and Weick's (1979), or the more recent
text by Rambo (1982). In effect, we know next to nothing about how experience
is acquired, what is learned, and how it is applied.

One possible explanation for the apoarently conflicting evidence from empirical
studies and from institutional practice suggests itself. Intellectual processes
and job relevant knowledge (experience) night contribute to leadership performance
only under certain conditions. In fact, under some circumstances the more
intelligent and experienced leaders might well perform less well. This is
exemplified by the "know-it-all" who threatens his boss, the "smart aleck" who does
not bother to listen to others, and the ultra-conservative oldtimer who learned
nothing and forgot nothing since he ioined the organization.

One inportant factor in the effective utilization of intellectual abilities
is likely to be the interpersonal stress a person night have with the iinediate
superior. Everyone knows of a teacher or a boss who is able to reduce subordinates
to a state of near imbecility where they can do nothing right, and where all the
appropriate answers come one half hour after the interview. Stress of this type
may well inhibit the ability of a leader to think logically or to solve difficult
problems. On the other hand, the experienced old-timer has gone through the
same drill over and over again, and has developed set ways of reacting. By falling
back on previously learned ways of dealing with recurrent problems, the experienced
person is able to cope more effectively with certain iob requirements in stressful
situations.

Experienced leaders also are likely to know how the organization really works
-- the short-cuts and ways of untangling red tape and how to stay out of trouble.
We can expect, therefore, -that the experienced leader will perfor better than
the less experienced leader when relations with the boss are strained.

We usually infer the contribution of a person's ability to a task by the
magnitude of the correlation between the ability score ard the individual's task
performance. For example, we assume that natheatical ability contributes to
performance in engineering school because of the relatively high correlation
between rathematical ability test scores and grade point average.

The contribution of intellectual or general ability to Icadership performance
nay likewise be inferred fron the nagnitude of the correlation between leaders'
general ability test scores and leadership perfornance. The identical argument
can, of course, be made for infe.ring -the contribution of experience to leader-
ship performance.

By noting the conditions under which the correlations between general ability

and performance, or organizational experience and perfor.ance, are high, we can
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identify the factors which -determine how intel-lectual abilities and experience
contribute to leadership performance. This paper discusses the contribution of
two imp6rtant factors, namely, stress with the boss, and critical requirements of
the yask.

The Effect of Stressful Relations with the Superior.

With the exception of immediate family, the boss is usually the rr.,s.- important
single individual in one's life. Without the boss' support or endorsement, advance-
ment to higher rank or to better .jobs is almost impossible. And even when we leave
the organization, the recommendati'on of our immediate supervisor may, for many years
to come, determine the path our career will take. The boss' praise and reward can
make life highly satisfying and rewarding, while the boss' disapprobation, not to
mention petty aggravations, can make life on and off the job a source of acute pain
and misery. This is especially so in military organ-izations where even one lukewarm
efficiency report can permanently stunt an officer's military career. Most of the
data 'I shall here review come from military organizations.

The fi.rst stiudy in this series was based on 158 ariy infantry squad leaders,
that is, men with from about 4 to 8 years of army service, who supervise the work
and-training of 11-enlisted men. Their job calls for knowledge of the various
basic infantrymen's -skills, and the maintenance of army discipline and standards
ini their units. These men r6Dnrt- to a platoon leader, a relatively young second
lYejutenant for whom this is usually the first army assignment, and to the platoon
sergeant with-6 to 12 years of army experience.

Squad leaders' general ability (AB) was measured with the Army's General
Classification Test, experience was defined as time in service (TIS); stresswith
boss (SB) was-measured by a semantic differential scale bounded by the adjectives
"very stressful--not at all stressful." Performance (PRF) was measured on a 16
item scale completed by the platoon leader and platoon sergeant. The scale asked
raters to mark the degree to which the person to be rated exceeded; met, or failed
to meet various requirements, e.g., "how well he organizes his group", "the way
he hanidles the job when the demands are extra heavy," etc.

The various scores (even SB and PRF) were uncorrelated. It was, therefore,
possible to break the sample into those with high and with low SB, and to determine
the degree which AB and TIS correlated with performance. As the results of these
analyses showed (Table 1), AB and PERF correlated only when SB was low. TIS did
not correlate with PERF. A further division of the group into those with very low
or very high SB (+/- 1 SD of the mean) yielded a somewhat higher relationship
between AB and PRF under low boss stress, as well as a significant correlation
between TIS and PRF when stress with boss was very high.

Table 1

A subsequent study (Fied'er, Potter, Zais & Knowlton, 1979) involved 45
company commanders and their first sergeants, as well as 47 staff officers of
9 army battalions. Most of the officers held captain's rank, although a sub-
stantial number of first lieutenants were staff officers. Intellignece was here
measured with the Wonderlic Personnel Test, a 12 minute, 50-item scale which has
been highly correlated with other ability tests, (e.g., the intelligence scale of
the SRA Multi-Pptitude Test, U.S. Bureau of Personnel Management, 1965); experience
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Was defined as time in service, stress with boss by means of short scales, and
performance was evaluated by the battalion commander and battalion executive
officer, using he Bons scale from the squad leader study. Line and staff officers
had nearly identical mean INT, TIS, and PRF scores. Staff officers had somewhat
lower SB scores which did not differ significantly from those of line officers.

Another study (Potter and Fiedler, 1981) deal-t with 130 officers, petty
officers and civilian employees in staff positions at the managerial- level.
Intelligence and experience, as well as performance were measured as in the study
of company commanders and staff officers. Stress with boss was assessed by means
of a 34 item scale on which staff personnel rated the degree of stress caused by
various boss behaviors, e.g., "He acts unfriendly and unapproachable", "He does
not tell- me what he expects of me".

In. addition, respondents also rated the structure of the task, and they
indicated the proportion of time they devoted to each of 10 important staff functions
(routine paper work, advising on policy issues, etc.), and they rated the stress
from the job itself.

We again divided the group on the basis of stress with boss, and then
correlated general ability and performance for those with low and with high boss
stress. Figure 1 summarizes the data for the army and coast guard studies. This
figure shows the magnitude of the correlation (in z-scores) on the vertical axis,
and the low and the high boss stress condition on the horizontal axis. Each point
on the graph thus indicates the degree to which general ability or organizational
experience (time in service) contributed to leadership or staff officer performance.
(Correlations were computed separately for coast guard personnel with intellectually
demanding and less demanding tasks. These will be discussed below.)

Figure 1

As can be seen, the results generally support the findings of the squad leader
study. In each case, the correlations between ability and performance were positive
when SB was low, but near zero or negative when SB was high. Correlations between
time in service and performance were positive only when SB was high.

It is of particular interest to note, however, that we obtained low positive
correlations between staff officers' general ability and performance when SB was
low, but relatively high negative correlations (-.40 to -.51) when SB was high.
Thus, while intellectual ability neither assisted nor detracted from the staff
officer's, performance when stress with superior was low, high SB substantially
decreased the staff officer's utilization of his intellectual ability and enhanced
that of his organizaitonal experience.

Several further studies have been conducted. One study by Borden (1980)
involved 442 officers and noncommissioned officers (NCOs) of an army infantry
division. The composition of the sample is shown on Table 2. Measures were
essentially the same as in previous studies, i.e., Wonderlic, time in service,
and Bons scale measured, respectively general ability, organizational experience,
and performance, and a scale similar to that used in the coast guard study assessed
stress with boss as well as other types of stress to which we shall return later.

Table 2

Figure 2 shows the average of the correlations between performance and general
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ability (Wonderlic) and time in service when each of the subsamples was divided
at themean into a lower middle and an upper third on the SB scale. As can be
seen the findings supported -those of previous studies. It is of particular
interest to note, however, that general ability and organizational experience
again have opposite effects on performance and that the correlation curves are
almost mirror images of each other. In the low stress condition, in which general
abili ty contributes to performance, organizational experience contributes, general
ability tends to detract.

One plausible explanation of this finding is the well-known fact that we
perform habitual behavior less well when we consciously think about it (e.g.,
thinking of your hand while playing tennis). On the other hand, someone who has
performed the same job for many years is less likely to think of a better way of
doing it than someone who comes to it new. These findings also indicate, of course,
that intellectual or general abilities contribute to leadership performance only
under certain conditions, ie., here when the relationship with the immediate
superior is relatively free of stress. This means that our ability to predict
leadership performance from ability tests or indices of experience and organizational
knowledge will be considerably enhanced by taking .into account of the specific
-conditions in which the leader will perform the task, or teaching the leader how to
develop situations in which his or her particular abilities are used to best
advantage.

Critical Task Requirements and the -Contribution of Intellectual Abilities and
'Experience.

It seems obvious upon brief reflections that leaders who have the -particular
abilities which the task requires should perform better than those who do not
happen to have these particular abilities. Thus, for example, an intellectually
demanding task requires more intellectual ability than an intellectually undemanding
task. It should, therefore, be performed better by the intellectually more able
leaders. Intellectually more able leaders would not necessarily be more effective
on tasks which demand, for example, interpersonal skills and sensitivity, or
athletic prowess.

It wi-li be recalled that we had asked each subject in the Coast Guard study to
indicate the time devoted to each of ten .commonly performed staff functions. Thesc
included, for example, routine paper work, inspecting field units, and advising on
policy issues. We had also asked a separate group of coast guard officers to rank
each of these ten funcitons on the intellectual demand each functions made of the
job holder.

Staff personnel who rated themselves as relatively high (above the median) on
time devotcd- -to a particular .ob function were-divided into a high and a low SB
group, and correlations were then computed between their performance and their
ability and organizational experience scores.

The results of these analyses are shown on Table 3, with Job functions listed
in the order of rated intellectual demand. The table also shows median correlations
for the five functions high in intellectual demand and those low in intellectual
demand.

Table 3

As expected, general or intellectual ability contributed more to performance
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-under low stress when the task was intellectually demanding than when it was
relatively undemanding. However, intellectual abilities were also more detrimental
under high SB when the tasks are intellectually more demanding. As expected,
correlations between Time in Service and performance were unaffected by the
intellectual demands of the task.

The effects of stress and critical job requirements are especially apparent
in Borden's study of 9 army infantry battalions. As will be recalled, data were
collected on platoon sergeants, pla'toon leaders, first sergeants, conlpany commanders,
executive officers, and battalion staff officers. These different positions
obviously entail tasks which differ on several dimensions.

A group of 13 officers and senior NCOs made ratings of these six jobs on
several dimensions which they considered to be relevant. We shall here consider
two, namely, the degree to which the task is intellectually demanding, and the
degree to which it requires tactful management of the leader's relations with his
immediate superior: e.g., to keep his boss out of trouble, to make the unit more
effective, or to make "his own life easier.

As mentioned earlier, Borden had obtained various measures of interpersonal
and iob stress. One important source of boss stress turned out to be "Overcontrol"
by the boss, e.g., meddling and autocratic, dictatorial behavior. The major job
stress factor turned out to be "Uncertainty", e.g., poor management, job and role
ambiguity.

It is now possible to determine the effects of the task and of boss stress on
the contribution of intellectual abilities and experience to leadership performance.
(a) We first order the five leadership Jobs on the degree to which they make
intellectual demands and to which they require management of relations with the boss.
(b) Leaders are then divided into those reporting low or high Overcontrol Stress.
(c) We can then plot the appropriate correlations between general ability and
organizational experience with performance.

Figure 4 shows that the correlations between the Wonderlic Test Score and
leadership performance increase with the increasing demands for intellectual effort
of the job. The greater the job's critical requirement for intellectual effort, the
greater the contribution of the leader's intellectual ability to performance--but
only for leaders with low boss stress.

Figure 4

Figure 5 shows the analogous correlations when jobs are ordered on the leader's
need to "manage" difficult interpersonal relations with the boss, tactfully guiding
his superior for the benefit of the organization or other purposes.

Intellectual abilities apparently are not useful for meeting this particular
task requirement. Rather, the leader must know the organization, the subculture,
customs and traditions, which guides the interactions among people. This knowledge
is acquired in the course of time, as can be seen on Figure 5. Those who have been
in the army longer (high TIS) perform leadership jobs of that type better than those
who have had less army experience. In contrast to findings related to intellectual
ability, job experience is utilized more effectively when stress with the boss is
high rather than low.
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Figure 5

These findings suggest that a "gut approach", based on an intimate
knowledge rather than carefully planned action, assists the leader to get along.
This again suggests that experience teaches us the sub-culture of the organization,
and that an intellectual, problem solving approach does not contribute to performance
in jobs of this type. This may be reflected in the commonly held view that the
calculating, coldly manipulative person may not be suited for the management of
interpersonal relations.

It is also apparent from the above correlations that the relatively
unstructured tasks, that is, those of company commanders or platoon leaders,
which require the use of discretionary power, benefit from the leader's intellectual
abilities; interpersonally demanding tasks, e.g., of first sergeants, benefit from
experience and knowledge of the organization. These general intellectual abilities
are detrimental to perfonnance in jobs which require shrewdness and the ability to
manage difficult interpersonal relations.

We have also found, however, that the highly experienced manager, who feels
comfortable with his boss, is likely to develop overconfidence and contempt for jobs
that are highly routinized and structured. In these he is then likely to perform
less well than his relatively inexperienced counterpart who takes the work more
seriously.

In conclusion, I have here discussed two important factors which determine, at
least in part, the role of general or intellectual ability and of organizational
experience. It goes without saying that the measures we have used are at best
primitive, and that more precise indices of ability and experience should provide
better understanding of the contribution of cognitive abilities and knowledge
to leadership performance. Moreover, although I have not discussed these factors
in the present paper, we have ample evidence that the leader's personality and
motivation also need to be considered in a more comprehensive theory which would
describe the role of cognitive abilities and knowledge in leadership Derformance.
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TABLE 1

CORRELATIONS BETV,'EEN INTELLIGENCE A.ND EXPERIENCE WITH

TASK PERFORMANCE FOR LEADERS AND STAFF MEMBERS

-REPORTING VERY HIGH OR VERY Low STRESS WITH THEiR SUPERIORS

LEADER'S LEADER

STRESS WITH SUPERIOR IQ ExEiEENCE

VERY Low .51** .09

VERY HIGH -.01 .40*

STAFF MEMBER'S STAFF MEMBER'S

STRESS WITH SUPERIOR IQ EXPEIECE

Low ,73** -.07

HIGH -.43** ,44*

STAFF M' EMBERS WITH LESS THAN 10 YEARS OF EXPERIENCE

*P < .05

**P < .01
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Table 2

BATTALION STAFF OFFICERS -(BSO) N=43

COMPANY COMMANDERS (CCO) N=4.

COMPANY EXECUTIVE OFFICERS (CXO) N=34

FIRST SERGEANT (FSG) ' 42

PLATOON LEADER (PLT) N=106

PLATOON SERGEANT (PSG) N=163

COMPOSITION OF THE SAMPLE OF SUBJECTS FROM THE BORDEN
STUDY (1980). THREE LETTER DESIGNATION OF THE JOB
IS GIVEN IN PARENTHESES. NUMBER OF SUBJECYS WITHIN EACH
JOB CATEGORY IS SHOWN IN THE RIGHT COLUMN
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Table 13

CORRELATIONS OF PERFORMANCE AND INTELLIGENCE=

AND PERFORMANCE AND EXPERIENCE

UNDER Low AND HIGH Boss STRESS

IQ X PERFORMANCE EXPER, X PERFORMANCE

INTELLECTUAL ow Boss HIGH Boss Low Boss HIGH Boss-E A D OE TASK TR SS E SS TRESS,__ STRE S5,% _

POLICY ADVI SING .27 -,46**' 06 ,43**
PROJ. ENGINEERING .38 -.16 30 .13

EVAL, FIEUD UNITS 20 -. 36 -.07 60**
DECISION MAKING .11 -.47# .01 ,47**

ADMIN. SUPPORT 35* -,47** .06 .-40*

MEAN- {2 -.39 L L

ATTENDING STAFF MTG. .28 -.28 -.06 53**
SUPERV. SUBORDINATES 07 .04 -.06 .41*
TRNG. -FIELD UNITS I.l -117 -,09 42
PUBLIC REPRESENT. 04 -. 36 -. 09 55**
ROUTINE PAPERWORK -.01 -125 -.28 44**

MEAN-

RANK ,RDER

-CORRELATIONS WITH

INTELLECTUAL DEMAND .75 -.31 .80 -,18

* P <,05
P <.01

# P <,10
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FIGURE 4
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IN DIFFERENT ARMY INFANTRY JOBS UNDER CONDITIONS OF HIGH OR LOW STRESS

DUE TO UNQ4RTAINTY WHEN JOBS ARE ORDERED ON THE BASIS OF INTELLECTUAL

EFFORT REQUIRED OF THE LEADER,

PSG = PLATOON SERGEANT PLT LDR = PLATOON LEADER
1SG = FIRST SERGEANT CO CDR = COMPANY COMMANDER

XO = COMPANY EXECUTIVE OFFICER
Figure 5. Correlations between leader intelligence scores and performance ratings under
low and high stress conditions, with jobs categorized on the basis of intellectual demand

29



FIGURE 4
- LOW UNCERTAINT

= HIGH UNCERTAIN

.80

.60
w

z

.40-

A
C30

z

.-,20
W

-. 40-

o

PS IS 0 P1T C

LOW REQUIRED INTELLECTUAL EFFORT HIGH

CORRELATIONS BETWEEN INTELLECTUAL ABILITY AND PERFORMANCE OF LEADERS

IN DIFFERENT ARMY INFANTRY JOBS UNDER CONDITIONS OF HIGH OR LOW STRESS

DUE TO UNC4RTAINTY WHEN JOBS ARE ORDERED ON THE BASIS OF INTELLECTUAL

EFFORT REQUIRED OF THE LEADER,

PSG = PLATOON SERGEANT PLT LDR = PLATOON LEADER
ISG = FIRST SERGEANT CO CDR = COMPANY COMMANDER

XO = COMPANY EXECUTIVE OFFICER
Figure 5. Correlations between leader intelligence scores and performance ratings under
low and high stress conditions, with jobs categorized on the basis of intellectbal demand
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FIGURE 5
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Figure 7. Correlations between leader experience (Time in Service) and performance
under low and high stress conditions, with jobs categorized on the basis of required
ability to deal with boss.
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Symposium Luncheon Address

Sharon B. Lord, Deputy Assistant Secretary for Equal Opportunity
and Safety Policy, Department of Defense

I'm honored to be here to address the participants in the eighth "Psychology
in the Department of Defense Symposium." My experience of consulting with
components of DoD through the years has brought me into contact with numerous
psychologists and counselors who were and are serving their country well bj
contributing their behavioral science expertise to the military. In a newspaper
interview recently, I was asked by the reporter whether defense provided attractive
career opportunities for psychologists. When I answered affirmatively, I pointed
out that I felt defense needed us. Since I have assumed my current position I
have been troubled by the lack of data in many areas where we are seeking answers
and direction for vital human resource management questions.

I have been perturbed by the naivete of the paradigms used to approach or
frame key research questions/problems. I have been frustrated by the lack of
familiarity with important data and principles which I believe would dramatically
enhance the productivity and quality of our force. (An example would be the way
we systematically contribute to the stress of personnel.)
On the other hand, I have been delighted at the receptivity and actions of many
of the top level military and civilian leaders when new information or proposals
are presented to them. And so I am encouraged and heartened in my belief that
behavioral scientists have much to offer defense as we strive toward managing
productively all of the human resources available to DoD, military and civilian.

As we have become more sophisticated in our understanding of the challenges
we face in effectively managing an integrated force and by that I mean gender
integration, racial integration and ethnic integration, it has become obvious
that it is not suffieient to examine hispanic issues, women's issues, or any
specific group's issues in isolation - separate from the personnel management of
the total force.

Example - Army Study on Women.

1. Twenty-nine women's issues.
2. Major personnel policy review.
3. Four gender issues - for example, soldier/soldier marriages - as

a women's issue.
4. One female unique issue - pregnancy.

The army will benefit - but negativity focused on women unnecessarily. Taking
a human resource management approach would mean we would focus on the challenges
and the positive aspects related to management of a gender integrated force.

In order to look at the human resource management challenge systematically,
let's take a look at the human goals statement of the Department of Defense to
see how well we are accomplishing these goals and also to see where the
contributions of psychologists are much needed.
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The document proclaims "The defense of the nation requires a well-trained
force. military and civilian, regular and reserve ..... We must increase the
attractiveness of a career in defense so that the service member and the civilian
employee will feel the highest pride in themselves and their work, in the
uniform and the military profession." It addresses specific goals to achieve in
each part of a service member's career from accession to transition or return to
the society at large. Before I present my thoughts about those specific goals,
let me point out that defense, in striving to attain the goals, runs into many
kinds of challenges and questions that are similar to these raised in the larger
domain of american society. These issues range from economic issues to the less
structured, harder-to-define "issues" of equal opportunity. Obviously, societal
values, successes and problems directly affect the success we have in achieving
the goals outlined in the human goals proclamation. In short, we face human
resource management challenges similar in many ways to those faced in the larger
american society we are sworn to protect.

The human goals proclamation is the cornerstone of the philosophy under
which defense operates. We are dedicated to the fact that to accomplish the
mission, we must create an environment free of discrimination, either personal or
institutional. Everything we do in acquiring, utilizing, developing, and managing
human resources must be based on that philosophy. That's why Secretary Weinberger,
the service secretaries, and the Joint Chiefs participated in a highly visible
ceremony at the outset of this administration - to reaffirm this charter. 'So,
as I review the specific goals and their implications, I will be surfacing human
resource management issues and questions - for your consideration.
The first of these gcals is to attract to the defense service people with ability
dedication, and capacity for growth. Are we doing this with regard to the society's
vast human resource pool in its entirety? I believe we must examine more care-
fully to see if we are "targeting" our recruitment efforts at segments of the
population because of a specific definition of "ability, dedication, and capacity"
without taking into consideration how are efforts or strategies have considered
the issues of race, national )rigin, ethnicity, religion, and sex. We could
very well be missing countless people who can and would willingly contribute to
the defense of the nation. To what extent does our use of the media unintentionally
send a message that we are looking for a specific type of person - others need
not call. Do we portray military service situations in such a way that service to
the country appeals to only a certain segment of our society? To what extent does
language used, occupations portrayed, role models presented, and, indeed, skill
levels being presented affect our attainment of this goal? Do our recruitment
efforts "network" into the barrios, ghettos, college dormitorie., sporting events,
and high schools to the extent that no one is denied the opportunity to try to
demonstrate that they are able, willing and ready to serve the nation?

The second goal, "To provide opportunity for everyone, military and civilian,
to rise to as high a level of responsibility as possible, dependent only on
individual talent and diligence," Can be translated as, "How well do we utilize
our human resources - from training to release from active service?" It is very
easy for some to let only the field commanders worry about the question.
I believe, however, that we who support the field commander must continue to
examine larger questions. One such question is, "Do we pay enough time and
attention to the maintenance of our human resources - as much as we do the
maintenance of weapons?" This question can be subdivided into several dimensions:
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For example: Training, I believe much research is needed to determine whether
we effectively teach and deliver the concepts and information we believe to be
important "roots" versus mobility (Here I am c,.rious about the effects of constant
changes of station on the service members and ,eir dependents), organizational
versus personal needs - (How do they intersect , and finally who defines the
standard of "Talent and diligence?" Looking at maintaining our human resources
from the angle of "Maintaining the psychological health, physical productivity
and freedom from stress or dis-ease necessary for optimum productivity. I would
argue, as I mentioned earlier, that we have devoted far too little effort and
research to maintaining standards for high performance human technology. We
maintain our hardware in a more sophisticated fashion than our human resources.

The third goal and the one I would like to highlight is "To make the military
and civilian service in the Department of Defense a model of equal opportunity for-
all regardless of race, color, sex, religion or national origin." In response to
th-is goal, defense has initiated numerous people-oriented programs, refined
affirmative actions programs, raised the cultural awareness of its members
through such things as changes in policy and Drocedures, the establishement of
the Defense Equal Opportunity Management Institute, and redefining for field
commanders their role as catalysts toward achieving this goal. Yet, we have not
been fully success-jl in this endeavor and there remain countless questions to be
answered. We are under constant scrutiny by society in this effort. Some may
believe that this goal is out of reach or inappropriate. I believe that we need
to translate what we have called equal opportunity into leadership concepts and
human resource management concepts. A workplace free of undue harassment affects
productivity positively. An environment free of racial slurs and bias contributes
to cohesion. Equal access to oromotion affects retention.

When the force lives and works in an environment or a field that (as the human
goals statement so aptly states) is based on the principle that the individual has
ultimate dignity and worth - we aren't iust being fair and nice - I would argue
that we are creating a force field where human productivity is maximized. A
powerful force field necessary to the nation's security
Secretary Weinberger, through Dr. Korb, the Assistant Secretary for Manpower,
Reserve Affairs, and Logistics (Dr. Korb) has been extremely active in seeking
the attainment of these goals. We have implemented or are seeking changes in
policy and directio, in many areas I have mentioned. An example of one of these
efforts lies in the ever-expanding mission of the Defense Equal Opportunity
Management Institute (EOMI) located at Patrick Air Force Base, Florida. They
are in the business of helping defense deal with the challenges of managing a
fully integrated force - or as I put it - of creating a force field free of
arbitrary barriers to productivity - so that we are maximizing each and every
human resource.

As you know, the institute exists primarily to train people of all services
for assig.;,ents as equal ooportunity staff members. It provides our commanders
with persons who are (1) sensitive to the issues affecting these human goals,
(2) adept in identifyinq the commander's day-to-day concerns about the people in
the unit, and (3) astute in finding ways and means of insuring "unit cohesion,"
a term I borrow from the army. EOMI's effectiveness has increased through the
years. Its reputation among other governmental agencies both locally and as far
away as the London police department demonstrates the importance of its support
role. In fact, I have just recently approved the institute's developing an equal
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opportunity training plan for NASX. Major commanders of the services have
responded to the institute's support role by asking the institute to update
their own trainers (Staff officers' course and the training of Navy EEO
personnel). In the academic community, EOMI's participation in gatherings such
as -this has raised its professional credibility. However, the issues are too
fluid and numerous for any one agency to-handle. So let's examine another facet
of the human resource management challenge-research.

Before I point out some of the major issues-which I believe need to be
analyzed, I want to explain the researchers' role in supporting the commander.
Recall for a moment that the ultimate mission of the Department of Defense is to
provide for the security of the nation. Ihave already addressed some of the
goals we must reach to assist in that endeavor. The researchers' role in the
accomplishment of that mission is--to provide,the Department of Defense and field
commanders with information which identify problems and provide solutions. As I
stated in an earlier speech, the management of human resources is a complex process,
that cannot be left to chance, the well-intended, or the not-so-well intended. It
is a process that could be managed as effectively as the development and intro-
duction of new weapons, if the proper variables and informatio,, are considered.
We-must be able to manage the contribution of all -our resources, men and women,
minority and majority, protestant, catholic, jew, or hindu in a way that aids them
in moving- beyond biases that they may have toward one another. Researchers must
pl-ay an important role.

The research challenges which I am about to deliver are iocused primarily on
the human goals which, in part, states we must strive for greater utilization of
our human resources. Let's look at key issues which affect the service member
from training, through tenure, to transition back to civilian life.

In Training Research:

I believe that the service member's training experience sets the tone and direction
for his or her career. Thus, I am suggesting some areas for further expoloration.
Such questions need answering as:

a. Does the delivery of military training contain institutional
discrimination in any way, shape, or form?

b. Is military training constructed with equal opportunity inhibitors?
How do language, gender, race, etc., impact on the design and delivery
of training at various stages of a person's career?

c. Does there exist in the training envi-ronment the tendency to focus
on the victim of discrimination? Do we (or should we) change training
-objectives to accommodate selected groups of people, i.e., lower to
assure success or raise to insure failure?

d. Do we unconsciously deliver training based on individual values,
beliefs, and attitudes of the trainer or curriculum developer which
impedes education of those with different values?

In Tenure Research

As the service members move to the next point in the life cycle of their tenure,
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they experience many things that impact on their performance of duty. Un-
fortunately, some of those experiences are inhibiting their decisions to make
military service a career. So, in the area of maintenance of the human resource,
we need to:

a. Further explore what is inhibiting job satisfaction in the military.

b. Obtain data that accurately tracks the changing nature of the
military family and how family situations with military life affect
retention of military members.

c. Determine how we are operationally defining merit, talent, and
success. How do we go about insuring that our definition of these
terms are understood by all?

d. Define the exact impact that frequent changes of station have on our
service members and their families. In other words, are they necessary
for mission accomplishment or are they just "traditional?" I believe
the Chief of Staff of the Army, General .Meyer is beginning to have
second thoughts about frequent individual moves as reflected by his
decision to test the regimental system again.

e. Find programs and procedures which tend to match individual goals
with the needs of the military. I am looking for a means of convincing
our people that serving in the military is a step toward - not away from -

their own hopes, dreams, and ambitions.

f. Open a direct, clear channel of communication with field commanders
to let them know what the situation is, not what it has been or what
it is going to be. What I am asking you to look at here is finding a
way to apprise our commanders of current issues - and answers - which
impact on their human resource. We. do just that when we keep them
informed on weapons technology financial parameters, and even strategic
developments. I believe there must be a way. We have learned already
that it does no good to care for munitions, equipment, and spai'e parts
unless we pay equal attention to the commanders' people and the quality
of their life in the military. Research to promote psychological and
physical wellness in our force.

In Transition Research:

When we examine how we are doing to insure that we return to society people who
know they can, and will, contribute, there remain some areas which need research:

a. What caused the individual to leave the service? Was it system-
generated or was the departure caused by outside factors? Was it
because we had not met the individual's expectations or, indeed, did
we set up unreasonable organizational expectations?

b. Do we have a feedback system to check on the impact we may have had
on former service members? To what extent did military service prepare
the person for successful participation in our society?

c. We need to define the commanders' role in the transition process.
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What part, ir any, does the commander have in insuring the departing
servicemember has been prepared properly for the transition? Have
we, in fact, provided commanders the skill and resources to- fullfill
that task?

d. Apart from generally knowing the skills of the people we are
sending back to society, do we know exactly what skills are being
discarded? Let me clarify that. We may know by computer printout
that 2,000 people carrying the job code infantry are leaving the service
next month. Is there a way of inventorying the "other" skills which
those people are taking with them? Are we letting people leave with-
out having reflected on their attitudes prior to departure?

Those are just a few of our challenges. I hope that while you're here and
once you have returned to your respective positions, you will find the challenges
stimulating enough to spur you into finding answers to the issues I have presented.

Defense of the nation ..... A tough job. All of us are involved. All of us must
strive to use our human resources toward that mission in the most efficient and
effective manner possible. In doing so, we cannot afford to forget or disregard
the individual's worth and dignity. More importantly, it is wrong to discount
any member of our department - or our society for any reason. We cannot waste a
single moment in achieving full implementation of the human goals charter. A
productive fully integrated, powerful force field. Our nation can settle for
no less.
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Abstract

Critical flight-related concepts were subjected to multidimensional
scaling procedures. These structural representations are shown to possess
information that can discriminate members of different groups of flying
personnel. The concepts of experts and novices were analyzed to determine how

the organization of concepts for novices compares to the organization found
for experts. Multidimensional scaling solutions allow for better discrimi-

nation than direct rating data. It is concluded that these methods can -be

used successfully to analyze the conceptual structure necessary to perform a
complex task. Further, the structures themselves -may prove to be useful in
training.

Introduction

Research in cognitive, psychology has shown that retrieval of information

from memory is affected by the organization of that information in memory
(e.g., Meyer & Schvaneveldt, 1976; Schvaneveldt & Meyer, 1973). More rapid
retrieval results from a more efficient and economical storage structure. The
organization of information in memory can have a vital impact on flying
performance. An understanding of the memorial organization- of critical flight
information can be extremely useful to training program designers and
evaluators as well as instructors. Knowledge about the conceptual structures
held by expert fighter pilots can be used to tailor -training systems to
provide students the conceptual framework needed to operate fighter aircraft
effectively. Such knowledge may also provide a useful selection tool by
allowing instructors to determine which individuals have mastered the concepts
required for success in a particular training program.

The objective of our studies is to define structures of memory for
critical flight information in Air Force fighter pilots. We used various
structural analyses with groups of flying personnel differing in the extent
and nature of flying experience. In this paper, we will discuss our work
using multidimensional spatial representations for one set of concepts from
split plane maneuvers. Multidimensional spatial representations (Shepard,
1963; Kruskal, 1977) show the location of each concept in a multidimensional

psychological space where the Euclidean distance between concepts represents
psychological proximity. The validity of these representations is assessed by
various criteria, including consistency within and between individuals and the
development of the representations with training and experience.
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MULTIDIMENSIONAL ANALYSIS

One set of concepts was presented on the console of a Terak 8510/a
microcomputer to four groups of officers: Air National Guard pilots (GP),
Fighter Lead-In Instructor pilots (IP), recent Undergraduate Pilot Training
graduates (UP), and Instructor -Weapons Systems Officers (IW). Multidimen-
sional scaling (MDS)- was used to produce structural descriptions of the
concepts. The concepts selected from split-plane maneuvers are shown in Table
1. The set of concepts has an associated scenario- to define the context in
which to consider the concepts. The 30 basic concepts were presented in a
rating task. The subject groups are summarized in Table 2.

Each subject rated the similarity or relatedness between the members of
each pair of concepts. Each of the 435 pairs was rated on a 10 point rating
scale. The obtained similarity measures were transformed into measures of
psychological distance by subtracting the ratings from the maximum possible
rating. The rating task provided the data base for scaling. Since some of the
subjects tested were in UPT training, a familiarity rating task was used to
determine whether the UPTs were familiar with the terms. Overall, at least
some familiarity was claimed for 63% of the concepts.

Dimensions in Multidimensional pace. Some of the major dimensions have
been identified for the MDS solutions for IPs. The split-plane concepts have
two dimensions associated with temporal factors and one dimension that dis-
tinguishes particular maneuvers. The first temporal dimension identifies the
general time dimension within a scenario leading to split-plane maneuvers. The
second temporal dimension represents the ordering of concepts in a stand- ard
training sequence which instructors and students frequently follow in practice
maneuvers. The third dimension represents a contrast between lead pursuit and
lag pursuit with LAG PURSUIT -and the- associated maneuvers at one end of the
dimension and LEAD PURSUIT and LOW YO YO at the other extreme. Temporal order
is apparently important in the organization of these concepts for pilots.
Dimensions based on temporal order show up quite consistently.

PATTERN RECOGNITION ANALYSIS OF CONCEPTUAL STRUCTURES

The objective in this phase of the project is to develop methods for
classifying an individual as a member of a particular group based on
conceptual structure. In addition to classification, the analysis also
provides information about the degree to which each individual is associated
with each group. The analysis to be described applies the principles and
techniques of pattern recognition (Nilsson, 1965).

Pattern recognition is an area of artificial intelligence (AI) that is
generally concerned with deciding whether an unknown object is a member of a
particular class of objects. AI applications often involve computer ident-
ification of visual objects, although numerous other uses exist. Such a
method allows for abstract as well as physical objects to be analyzed. In
addition to categorizing objects as members of a particular class, pattern
recognition principles also supply information about class and individual
differences.

Two types of patterns were formed for each individual tested. One pattern
was generated from the conceptual structures derived from a multidimensional
scaling (MDS) analysis. The MDS pattern was created by the set of distances
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Table 1. SCENARIO: SPLIT-PLANE MANEUVERS

Assumptions
OFFENSIVE AGGRESSIVE TALLY HO
SINGLE BANDIT KILL EQUAL OR SIMILAR AIRARAFT
COMMIT ENGAGED IR MISSILE PARAMETERS'

DEFENSIVE TURN (TARGET DENIES MISSILE)-

Basic Concepts
LOW YO YO HIGH YO YO QUARTER PLANE
LAG ROLL BARREL ROLL OVERTAKE
GUNS AIRSPEED ANGLE OFF
G LOADING CUTOFF RELATIVE ENERGY
6 O'CLOCK SMASH POWER SETTING
SWITCHOLOGY ACCELERATION RADIAL G
HEAT SNAPSHOT VERTICAL MANEUVERING
3-9 LINE EXTENSION WEAPONS PARAMETERS
LAG PURSUIT LIFT VECTOR CORNER VELOCITY
ASPECT ANGLE PURE PURSUIT LEAD PURSUIT

Other Related Concepts
THREAT -DISENGAGE BINGO
JOKER SADDLED-UP LOW PK
HIGH PK BURIED NOSE REVERSAL

SHOOTER LOAD PADLOCK
RTB EGG OP TURN
MAX TURN TRAPPED NOSE LINE OF SIGHT RATE
NOSE COUNTER KNOCK-IT-OFF OVER PULL
UNDER PULL SEPARATE SUN
CLOUDS

Table 2. Summary of Subject -Groups

Group n Description Location

IP 7 Instructor Pilots Holloman AFB

GP 9 Air National Guard Pilots Buckley ANGB

UP 17 Undergraduate Pilots (UPTs) Williams AFB

IW 4 Instructor Weapons Systems Officers Holloman & Williams
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between concepts in the MDS solution. This allowed the pattern to pre-
serve the- structural properties inherent in the MDS solution. A second
pattern was constructed of the set of similarity ratings for all pairs of
concepts. Bovh methods resulted in patterns with 435 features.

The first analysis consisted of applying a minimum-distance classifier to
al! pairs- of groups. With- -this procedure, a prototype -point representing the
central tendency of a group of patterns is constructed for each group. The
prototype point of a group is simply the average of the feature values of all
patterns belonging to the group. A minimum-distance classifier computes the
di-stances between each pattern -to -be categorized and each prototype point and
places the pattern into that group associated with the nearest prototype.

In the case- of two groups, the decision surface separating the patterns
is the perpendicular bisector of a line connecting the twb prototype points.
This approach works well when the patterns- -of each group cluster tightly
around their respective prototype points,, and the group -clusters are well
separated. Prototype points for all groups and decision surfaces for
separating all pairs of groups were computed. In each application of the
miminum-distance classifier, all members- of the two groups were used. This
provided information about both group and individual differences. The
distances from each individual to a- decision surface and from each individual
to the group prototypes can be determined as well as the distances between
group prototypes.

The second analysis involved computing a decision surface that separated
members of training sets consisting of a limited number of members from two
groups and then applying the decision surface to the remaining members of the
groups. -Decision surfaces were computed with a training algorithm if a
minimum-distance classifier based on the members of the training sets did not
separate the training sets. The training procedure alters the surface between
two groups by successive adjustments to a weight vector which in effect
changes the orientation and position of the decision surface. In the case of
two linearly separable groups, a weight vector exists that will produce a
discriminant function that returns a positive value for all patterns from the
first group and- a negative value for all patterns from the second group.
Weight vectors were initialized to the weights produced by a minimum-distance
classification of th3 individuals in the limited training set. This procedure
kept the final decision surface as close to the minimum-distance decision
surface as possible. For each pair of groups, a training set of a particular
size was randomly chosen, and a decision surface was computed to separate the
members of the training set into their respective classes. The resulting
disc-riminant function was then applied to the individuals who were not
included in the training set. This procedure was repeated 100 times for each
training set size. The training sets consisted of equal numbers of indiv-
iduals from each group. The whole procedure was iterated with successively
larger training sets until the size of the smaller group was reached.

The major finding was that pattern recognition techniques can be used to

discriminate classes of flying personnel based on their conceptual structures
of critical flight information. Also significant was the result that patterns
represented by distances in an MDS solution produced better group separation
than patterns based on rating scores.
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A minimum-distance classifier applied to each pair of groups resulted in
well separated groups -with only a few erroneous classifications. When the
minimum-distance classifier was applied to rating data, a small number of
misclassificatioi73 occurred. For the split-plane maneuvers, all of the
misclassifications occurred between IPs and- UPTs. The two IPs who were

classified as GPs under the ratings were on the GP side of the decision
surface separating IPs and GPs-. This means that their conceptual structures
resembled more closely those of GPs than IPs. Four of the UPTs have

conceptual structures that resemble more closely a GP structure than a UPT
structure. An important point is that these mis- classifications occur even
though the individuals misclassified contributed to defining their group
prototype.

The number of misolassifications occurring between two groups reflects

both the distance between the groups in the pattern space and also the

tightness with which individuals cluster around their respective prototypes.
IPs and UPTs appear to be very distinct classes since no IPs were classified
as UPTs and no UPTs were classified as IPs for either maneuver. Considering

the simplicity of the decision surfaces produced by the minimum-distance
'approach, the overall results indicate quite dis.tinct classes of individuals.

Using the MDS distances, we find perfect separation of .ll classes.
Apparently the structural information supplied by the MDS procedure maximizes

the differences between classes. This finding helps to validate the claim
that the MDS technique extracts important structural information from

similarity ratings.

The second analysis involved generating a discriminant function on the

basis of a limited training set from two classes and then using the function
to place new and unknown members into one of the t..o classes. An example of

the results of the classifications is shown in .thble 3. The table gives the
total number of individuals for which a classiZIcation was attempted, followed
by the percentage of those correctly classified and the probability of
randomly classifying at least this number. Since 100 different randomly
chosen training sets were used for each t-aining set size, the number of
classifications attempted is always 100 times tne number of remaining members
in the two classes.

The classification of unknown members was quite successful. With only

one member each from the IPs and GPs on which to base a decision surface, 798
out of 1400 remaining IPs and GPs were classified correctly. Performance was
even better for MDS patterns where 949 of the 1400 casess were correctly
classified. These results are more impressive if we consider that two of the

seven IPs resemble GPs. In general, classification improves as the distance

between classes in the pattern space increases. With only two members each
from the IPs and UPTs, it is possible to classify correctly the remaining 20
members 95 percent of the time.

Discriminant functions based upon the MDS patterns resulted in better
classification of unknown members compared to the rating patterns. The

average percentage of correct classifications for the MDS patterns was
significantly greater than the average for the ratings, t(106)=5.95, p .001.

As mentioned previously, this superior performance can be attributed to the

additional structural information supplied by MDS.
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Table 3

Classification of Groups Members
on the Basis of Limited Training Sets

Split-Plane Maneuvers

Training Ratings Distances in MDS
Set Size #Classified %Correct Prob* %Correct Prob*
IPs GPs
1 1 1400 57 p 001 68 p .001
2 2 1200 67 p- .001 77 p .001
3 3 1000 67 p .001 82 p 001
4 4 800 68 p .001' 84 p .001
5 5 600 62 p .001 87 p .001
6 6. 400 52 p .05 87 p .001
7 7 200 51 p .0 5  84 p .001
Total 5600 63 p .001 79 p, .001

Training- Ratingso 'Distances in MDS
Set Size #Classified %Correct Prob* %Correct Prob*
IPs IWSOs

1 1 900 53 p .05 56 p .001
2 2 700 57 p .001 60 p .001
3 3 500 61 p .001 63 p .001
4 4 300 71 P .001 67 2 .-001
Total 2400- 58 p .001 60 p .001

Training Ratings Distances in MDS
Set Size #Classified %Correct Prob* %Correct Prob*
IPs UPTs

1 1 2200 65 p .001 79 p .001
2 2 2000 77 p .001 95 p .001
3 3 1800 78 p .001 98 p .001
4 4 1600 83 p .001 1"00 p .001
5 5 1400 89 p .001 100 p .001
6 6 1200 91 p .001 100 p .001
7 7 1000 96 P .001 100 P .001

Total 11200 80 p .001 94 p .001

* Probability of randomly classifying at least the number of

individuals correctly classified.
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Pattern recognition techniques appear to be sensitive enough to detect
subtle differences between both groups and individuals. In addition, these
differences often seem to have "real-world" significance. Many of the
findings-rmay have relevance to selection and training.

CONCLUSIONS AND- RECOMMENDATIONS

This project has produced several interesting and potentially useful
findings. In the domain of critical flight-related concepts, we have s'own
that systematic methods can yield valid and reliable descriptions of the
structure of these concepts. Further, these structures can be used to
identify -individuals as members of groups with different training and
experience. The structures should be of use in designing training programs
for students attempting to acquire these conceptual structures. In addition,
the representations themselves may prove to be useful as training aids.

Our -work in classifying individuals based on their conceptual structure
suggests further work in attempting to predict the success of future fighter
pilots based on the conceptual structures students-demonstrate early in
training. It may be necessary to study the structures associated with a
different set of -concepts than those used-in the present investigation. For
example, some concepts relating to attitude and motivation could be- included
along with- concepts relating to the operation of aircraft. The classification
techniques we have developed appear to be very sensitive- to differences in
cognitive-structures, and they may well-provide some predictive power for
organizing the training program to produce maximum benefit for those who are
likely to benefit the most from fighter training.
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Abstract

Statistical power is an important although neglected concept in
experimental design. Briefly, an experiment should have adequate power
so that there is a reasonable chance of demonstrating statistical signifi-
cance in the presence of real effects, and of being able to assert with
some confidence, that there is no effect if one is not demonstrated.
Unexplained experimental variance is particularly damaging to power. One
means of reducing that variance is to assess subject aptitude for the task
to thereby account for some of the between-subjeCt variance through an
analysis of covariance.

This paper describes exploration of a commercially available video
game as a covariate for training experiments with a full scale carrier
landing simulation. The video game was selected- because prior research had
shown a high test-retest reliability for practiced subjects, and also that
terminal perforrmance correlated well with terminal performance on a compen-
satory tracking task. The data reported here examine the test-retest
reliabilities of performance with the video task. The relationships between
the video task and one experimental dependent measure, and the test-retest
reliability of that dependent measure are also examined.

Introduction

Power analyses and their value have been discussed by Cohen (1977).
Briefly, an experiment should have adequate statistical power so that there
is a reasonable chance of demonstrating statistical reliability in the
presence of real effects. In a review of training effectiveness of visual
and motion simulation, Waag (1981) has been constrained to tentative and
partial concluding statements about issues that -have been the focus of
extensive flight simulation research. The fact that the final section of
his report is substantially devoted to methodological difficulties with
transfer-of-training research reflects his view-of the cause of this unsat-
isfactory situation. There can be little doubt for the experienced aviation
psychologist that his view is valid. One of the problems highlighted in his
discussion was that of inadequate statistical power.

Unexplained experimental variance is particularly damaging to power.
Research experience with the Visual Technology Research-Simulator (VTRS)
has indicated that subject differences can account for 25% or more of the
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variance (Westra, Simon, Collyer, Chambers, & Nelson, 1981). One means of
explaining that variance is to assess subject aptitude for the task to
thereby improve the power of the experiment with an analysis of covariance.
Unfortunately it has been difficult to identify a good covariate for flight
tasks.

A good covariate should correlate well with the experimental dependent
measure. Terminal performance on Air Combat Maneuvering (an ATARI video game)
has been shown to correlate well with terminal performance on a compensatory
tracking task (Kennedy, Bittner, & Jones, 1980). As compensatory tracking
is an integral part of many flight tasks, Air Combat Maneuvering (ACM) was
selected for further study.

Another positive feature of ACM is its high test-retest reliability
(Jones, Kennedy, & Bittner, 1981). Note however that the high reliability
was demonstrated only for practiced performance and that the reliability
of unpracticed performance was substantially lower. The two-process theory
of motor learning (Jones, 1970) states that the rate of acquisition and
subsequent terminal performance are two separate, and one may infer,
unrelated processes. Thus practiced performance may be a good covariate
where unpracticed performance is not. This is more likely to be true
where, as in the case of flight training research, the covariate is intended
to account for subject variation in terminal performance on the criterion
task.

Three sets of data are reported that bear on the potential value of
ACM as a covariate for carrier-landing research. The first set is used to
check the findings of Jones, et al. (1981) that the test-retest reliability
of ACM is high and stable after approximately three hours (60 trials) of
practice. The other two are from training experiments for carrier landings;
one involving military pilots and the other flight-naive college students
and graduates. These data are used to look for changes in test-retest
reliability of ACM with practice, to examine the test-retest reliability of
the metric for carrier-landing performance, and to ascertain the correlation
between ACM and carrier-landing performance.

Method

Experiment 1. Nineteen flight-naive college students with 20/20 corrected
vision were tested with a two-dimensional pursuit tracking task known as
Air Combat Maneuvering (ACM), commercially available as an ATARI video game
(Combat Type CX2601, Game #24, difficulty 'b', right controller). Details
and procedures were as described by Jones, et al. (1981) except that sixty
trials were administered in six blocks of ten trials. The task was scored
on the number of hits per 2.25 minutes trial.

Experiment 2. Thirty-three military pilots were taught carrier landings in
the Visual Technology kesearch Simulator (VTRS): a high-fidelity simulator
with an instrumented T-2C Navy jet trainpr cockpit, a six degree-of-freedom
synergistic motion platform, a wide angle visual system that projects a
computer-generated image, and an Experimenter/Operator Control Station
(Collyer and Chambers, 1978). None of the pilots had attempted carrier
landings in an aircraft or simulator; nor had they flown approaches with
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the Fres'nel Lens Optical Landing System, which is the primary glideslope
guidance system for a carrier approach. Their instruction in the VTRS
consisted of forty training trials with betweeni-subject variations in
equipment configurations and instructional methods.

Following their trainiV trials, all pilots were transferred to a cri-
terion VTRS-condition for sixteen trials. The criterion condition included
a 160° lateral by:80° vertical field of view~and a day carrier scene, and
was flown with moderate turbulence and with platform motion. In that con-
dition, pilots started on the downwind leg (heading opposite to- the carrier
-heading), at 600 feet altitude, 5700 feet from the carrier, flying straight
and level, anu in the landing configuration. The pilots were expected to
fly past the carrier and then to turn through 190.50 to intercept the 3.50
approach glideslope when they were behind the carrier. From there they were
to fly to the carrier landing deck by following the glideslope. Carrier-
landing performance was assessed over the final 3000 feet of the approach
by scoring the proportion of time spent within a tolerance band extending
0.30 above and below the glideslope.

The pilots were also given thirty to fifty ACM trials in ten-trial
blocks which were interspersed between their sessions in the simulator.

Experiment 3. Six of the college students from Experiment 1 were selected,
on the-basis of their availability, for carrier-landing- training in the VTRS.
This a' up was supplemented with two flight-naive college graduates who were
testeo-with ACM as described-for Experiment 1.

These subjects were taught carrier landings in the VTRS (three blocks
of 15 trials) with a day carrier scene, with no turbulence, and with the
motion system ;iactive. Each carrier approach was started 9000 feet behind
the carrier, on the 3.50 glideslope and extended centerline of the landing
deck, and in the landing configuration. Deviations from the glideslope
were sampled at 30 Hz throughout the approach and used to calculate RMS error.

Analyses

Four-trial means were used to derive individual scores for glideslope
tracking transfer performance in Experiment 2, and five-trial means were
used for all other measures. The final four- or five-trial block of simu-
lator trials was used to score glideslope tracking performance. (For Experi-
ment 2, inspection of the data indicated that differences due to training
variations had washed out early in transfer.) The first ACM five-trial
block was used to assess unpracticed ACM, and the last (trials 26 to 30
for Experiment 2, and trials 56 to 60 for Experiment 3) to assess practiced
ACM.

The correlations between glideslope tracking and ACM were corrected for
the attenuation due to error variance in each (Guilford, 1954, p 400). Test-
retest reliabilities were estimated from correlations with adjacent five-
trial blocks. For Experiment 2, one block of trials was used to estimate
the association between the two measures, or one adjacent block to estimate
their reliabilities. The small number of subjects in Experiment 3 prompted
the use of two adjacent blocks to stabilize those data for these estimates.
The resulting correlations were averaged to estimate the required cross
correlations and reliabilities.
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Results

The magnitude of the five-trial means for ACM increased throughout
training. The differences between the college students of Experiment 1 and
the military pilots of Experiment 2 were small and were not statistically
reliable. However both of the groups showed an ldvantage of approximately
3.5 hits per trial over the subjects tested by Jones et al. (1981). This
advantage was maintained over 50 trials, and remained statistically reliable
throughout (p<.01).

Experiment 1. Thble 1 shows the intercorrflation matrix of ACM scores.
Correlations are high, with a tendency to be higher and more consistent
later in training.

Experiments 2 and 3. Table 2 shows correlations of simulator performance
with practiced and unpracticed ACM. Also shown are estimated test-retest
reliabilities of the dependent measures, and their cross correlation corrected
for attenuation..

Correlations between glideslope tracking and ACM were modest, ranging
from .35 to .48. However the low reliabilities of the glideslope tracking
measure (= .30) were also modest, while the ACM reliabilities were high
(= .80). After correcting for attenuation due to unreliability of the
measureF, correlations between the reliable components of glideslope tracking
and ACM ranged from .69 to .95. There were no obvious differences between
our military pilot sample and our college students/graduates sample. Nor
were there any obvious differences in the corrected or the uncorrected -cross
correlations resulting from the use of unpracticed versus practiced ACM.

Discussion

The differences between our ACM data and those of Jones et al. (1981)
were unexpected both in terms of the higher scores and the stFength of the
early correlations. It is not possible to ascertain whether there were
basic aptitude differences between our college students and their Mavy
enlistees or whether increased experience with video games in the general
population was responsible for the higher scores.

The Jones et al. (1981) data have led us to anticipate that practiced
performance would provide a more reliable covariate than would unpracticed
performance. However our data from both military pilots and college students/
graduates indicate that initial ACM trials are as reliable as later trials.

The correlation of ACM with glideslope tracking was modest. However
after correction for attenuation due to test unreliability, ACM was shown to
account for 48% to 86% of the reliable variance in glideslope tracking. Thus
the choice of ACM as a covariate seems to have been a good one, and the modest
correlation between it and glideslope tracking appears to be due primarily to
low reliability in the glideslope tracking measure. This indicates that
statistical power in our research would benefit from development of a more
reliable dependent measure.

In general, covariates have not been exploited in simulation research,
even though individual differences typically account for the bulk of the
variance. This may be due to their failure to live up to their theoretical
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promise to improve statistical power. Unfortunately covariates for applied
research are often chosen on the basis of intuitive appeal, and their measure-
ment properties and the measurement properties of the dependent measures are
seldom examined. As a result it is not known whether a covariate has failed
because the assumption of an association between the covariate and the
dependent variable is incorrect, or because of unreliable measurement of one
or both of these. The implication of the data presented here is that prior
exploration of potential covariates can establish which ones are likely to
be useful and will identify the nature of their limitations.
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TABLE I. I'NTCRCORRELATIONS-FOR-riVE-TPIAL14EAtNS
FOR- SIXTY- -RIALS Oil AIR COIRAr

-MANEUVERING-( 19 COI LEGF STUDENTS)

Mean of

Trials 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60

1-5 .89 .91 .90 .85 .86 .81 .84 .83 .78 .P0 83

6-10 .93 .94 .80 .85 .80 .84 .87 .87 .84 .87

11-15 .93 .84 .93 .PR .qO .90 ,s6 .88 .88-

16-20 .87 .q .88 9.8 .B8 .84 .86 .88

21-25 .93 .5 .94 .89 .86 .A? .a-

26-30 .9F .96 .95 ;86 .p8 .87

31-35 .96 .92 .85 .93 .92

36-40 .95 l88 .q1 .91

41-45 .91 .94 .94

A46- 0 .9i .92

51-55 .96

TABLE 2. INFIRCORREIATIONIS, ESTIIATED RELIABILITIES, AND CORRECTED
INTERCORRELATIONS FOR GI IDFSLOPE TRACKING AND AIR (OMHIAT MAIIEUVERIIIG.

E~j~elnwnt Expriment 3
Unpracticed ACM Practiced A(.M Unpracticed ACH Practiced ACM

Glideslope by ACM .48 .43 .35 .37

Xorrelation

Glideslope Reliability .32 .29

ACM Reliability .1 .87 .89 .74

Glideslope by-ACM
Correlation
Corrected for .95 .81 .69 .79
-Attenuation

Reliable Coniion 86! 661 401 6?1
Variance
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Standard Errors Associated
with Item Response Theory Parameters

Abstract
The precision of methods associated with item response theory-
was investigated. Attention- was concentrated on the three-
parameter logistic model, but results were also found for two-
and one-parameter models. The results presented here apply to
maximum likelihood estimation and address the standard errors
which are associated with the a, b, and c parameters.

Results show that in some commonly found cases, standard
errors associated with parameters are so large that maximum
likehood estimation may not yield useful estimates unless
sample sizes are inordinately-large.

Introduction
The field of ability testing theory and practice known variously as Latent
Trait Theory, Item Characteristic Curve Theory, and Item Response Theory
(IRT) has developed, with great rapidity during the last fifteen years. (Lord,
1980). The forward momentum of the field has led to- new methods of
equating, to progress in computer adaptive testing, and to increased
measurement precision in diverse fields of testing.

Progress, however, has been uneven, and some theoretical areas have lagged
behind the application areas. One such area is the development -of estimates
of standard errors and associated significance tests for parameters of IRT
curves. The present research-is directed toward that area.

The actual size of standard errors of items parameters will depend on a
large number of factors. For example, if one is calibrating a test whose
items range widely in difficulty, but one is using a sample of low ability
examinees, then the item parameters for the difficult items will not be well
estimated, because the large majority of examinees will give-wrong answers
to the difficult items.

Workers in the field of Item Response Theory know that it is difficult to
compute maximum likelihood estimates of lower asympototes of easy items,
but the precise degree of uncertainity associated with that asymptote has
not been well known until now.

The object of the present research has been to determine the size of
standard errors for individual item parameters and for item characteristic
curves as a whole, and to develop a method for testing whether two item
characteristic curves are significantly different from each other. Owing to
limitations of space, however, this presentation of results is limited to a
discussion of the standard errors.
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Method
By making certain simplifying assumptions, it is -possible to develop
complex, but accurate, functions to represent the standard errors of the
item parameters. The assumptions included a normally distributed (0,1)
sample of abilities, and a good fit between the model and data. It is also
assumed that the abilities are known accurately. Since these assumptions
will never- be- perfectly met, the tabled..results reDresent lower limits (i.e.
asymptotic values) of the standard errors obtainable in ideal circumstances.
Expressions for the loglikelihood of the maximum likelihood estimates were
found, as were the expressions for their second, derivatives. The inverse of
the negative expected values of the second derivative matrix is a matrix of
the variances and covariances of (in this case) the item parameters, (i.e.,
standard errors). A computer program employing a multivariate form of
Newton-Raphson estimation was written and used to evaluate the
expressions and invert the matrices.

Results
Complete and detailed results are beyond the scope of this paper, but they
are available in the technical report cited (Thissen and Wainer, 1981). The
following tables are representative -of the results for the three parameter
model. In order to increase the utility of the tables, a general entry is
provided, and to find a specific value for a given sample size, tabled values
must be divided by the square root of the sample size.. Table 1 gives
standard errors for slopes (a), Table 2, for- position (b), and Table 3,' for
lower asymptotes (c).

Analogous expressions were, obtained- for one and two parameter models.

Discussion
As an examination of the tables shows, -the standard errors are in some cases
large enough- so that the estimations of the parameters contain less useful
information than one would-hope for. For example, with a sample of 10,000
examinees, the standard error of the position (i.e. difficulty, or b parameter)
of an IRT curve (Table 2) at location -2 and slope 1.0 (representative of
many operational items) is approximately 0.35. That means that the 95%
confidence interval around the difficulty of such an item would stretch from
-2.7 to -1.3. Clearly, users whose applications demand accurate estimations
of such parameters must evaluate the consequences of the large uncertainty
associated with those estimates.
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Table 1. Minimal asymptotic standards errors for slopes,
three-parameter model, lower asymptote at 0.2.

Locations
-3 -2 -1 0 1 2 3

Slope
9... -14.83-- -14 5. .lA 1.63 15.0 1 . I-I o

0.50 9.42 8.63 8.29 '8.43 9.08 10.39 12.64
0.75 8.57 7.29 6.73 6.83 7-.69 9.63 13.41
-1.00 9.01 7.12 6.32- 6.38 7.44 10.09 15.90
1.50 11.87 8.18 6.70 6.66 +8.16 12.51 24.13
2.00 16.81 10.26 7.81 7.57 -9.57 16.05 36.12
3.00 32.79 16.46 11.11 10.31 13.46 25.25 69.65

Table 2. Minimal asymptotic standards errors for
locations, three-parameter model, lower asymptote at
0.2.

Locations
-3 -2 -1 0 1 2 3

Slope
0.25 878.74 705.10 569.00 459.07 366.54 284.60 207.77
0.50 210.96 136.60 92.05 63.17 42.23 25.60 22.18
0.75 111.23 59.47 34.93 21.68 13.36 10.10 21.56
1.00 76.42 34.95 18.63 10.97 6.90 7.82 20.38
i.50 48.07 17.87 8.51 4.88 3.60 5.98 18.14
2.00 35.36 11.76 5.31 3.09 2.62 4.92 16.32
3.00 23.72 7.10 3.06 1.88 1.86 3.71 13.31

Table-3. Minimal asymptotic standards errors for lower
asymptotes, three-parameter model, lower asymptote at
0.2.

Locations
-3 -2 -1 0 1 2 3

Slope
0.25 94.54 72.66 56.80 45.21 36.65 30.28 25.49
0.50 50.27 29.36 18.15 11.92 8.32 6.17 4.84
0.75 42.68 19.62 10.06 5.76 3.67 2.59 1.99
1.00 40.61 15.39 6.87 3.60 2.18 1.51 1.16
1.50 38.53 11.27 4.27 2.04 1.19 0.83 0.66
2.00 35.92 9.13 3.20 1.47 0.87 0.62 0.51
3.00 30.56 6.92 2.28 1.05 0.64 0.48 0.43
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Averaged"Correlations Between Parallel Measures:
Reliability Estimation

Alvah C. Bittner, Jr.

-ava -ody-aM cs-Laborato- ,-, New Orleans, LA.

Abstract

The utility of' averaging sample and Fisher-z transformed correlations
was investigated. Derived expressions revealed that averaging across (P)
-parallel measures markedly reduced the- variance of estimated correlations.
For reliability estimates, the variance reduction was greatest for (near)
zero correlations and corresponded to -reductions expected with increasing
sample size by a factor of (nearly) P(P-I)/2. A limited study-of cross-
variable correlations, with a cross correlation of 0.50 and reliabilities
of 0.71, indicated variance reductions by factors, of 0.67 and 0.58 for
selected examples with respectively two and three parallel measures.
Overall, the findings of this report recommend the further investigation
of averaged correlations -and their practical application.

The sample product-moment correlation coefficient is a discouragingly

variable statistic. Decreasing inversely with sample size (N)-, its vari-
ance is largest in the common case of weak correlation encountered in
applied settings. Trattner and O'Leary (1980), in -regard to sampling
variation, have noted that it manifests itself in- difficulties in estab-
lishing differences between correlations in differential validity studies.
Similarly, Schmidt and- Hunter (1976, 197 7) have observed the deleterious
impact of such variation on the problem of validity assessments. Histor-
ically, this variability has been taken to contraindicate multivariate
statistical investigations (e.g., Factor Analysis) when sample sizes were
small (Harmon, 1976). These authors altogether have concluded that, with
the sample sizes ordinarily available, their considered applications of
correlation coefficients are feasible less often than commonly assumed.
However, utilizing multiple parallel measures could both reduce varia-
bility without increasing sample size and increase the feasibility of
applications.

Use of multiple measures to improve assessment of relationships
recently has been recommended by a number of authors (e.g., Sutcliffe,
1980; Epstein, 1980). The formulation of these recommendations lies on
the classical Spearman-Brown formula, the relationship between the reli-
ability of the sum of a number of parallel tests and the single test reli-
ability (Ghiselli, 1964). By employing the sum of a number of measures
of either a knowfi criterion or predictor, the strength of a relationship
can be increased and sample size limitations can be partially offset.
The possible use of such an approach, it is noteworthy, was not touched
upon by either Trattner and O'Leary (1980) or Schmidt and Hunter (1976,
1977). Alternatively to employing the sum of multiple measures, the
stability of correlations would appear to be improved by "averaging" the

This study was conducted under Bureau of Medicine and Surgery Work
Unit No. MF58.525-00205027. The opinions are those of the author and do
not necessarily reflect those of the Department of the Navy.
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-correlations between multiple parallel predictor and multiple criteria
measures. Woodworth (-1938) recognized this possibility for rank correla-
tions and provided an erroneous equation for the standard error. More
-recently, Jones (1972) in his monograph on individual differences apparent-
ly recognized the averaging advantage:- he averaged-the sample intercorrela-
tlons of tasks which appeared to be differentially stable. -However, neither
of these authors explored the characteristics- of averaging correlations.

The purpose of this report is to- demonstrate the potential reduction
in sampling variance obtained by "averaging" correlations based upon multi-
ple parallel measures. Focusing upon test reliability estimation, the
asymptotic variances -of the simple and Fisher-z averages of a set differen-
tially stable correlations measured on the same subjects will be derived.
In light of these variances, the trade-off of sample size (N)- and number
of differentially stable measures (P) will be considered. Implications of
the sample-size and repeated measures trade-offs for correlational studies
will be discussed.

Method
Derivation of asymptotic variances will be done in two phases. In the

first phase, a vector form for the P(P-1)/2 unique co:relations in a P-var-
iate matrix will be delineated. Three distinct values for element covari-
ances will be derived from- expressions given in Steiger (1980) and the fre-
-quency of each value in the variance-covariance matrix will be enumerated.
Pertinently, the distinct values and: their frequency-are sufficient for
determination of the variance of a mean- correlation; this follows as the
variance of the sum of a vector's elements equals the sum of its population
variance-covariance matrix elements (cf., Morrisson, 1967,, p 79). The
second phase will combine the results into an expression for the asymptotic
variances of the simple and Fisher-z averages. In the third and last stage,
efficiencies for the simple and Fisher-z averages will be defined in terms
of the variances of a single r or z value.
Correlation-Covariances and Number

The sample correlation between P-variates on the same sample of (N)
subjects contains P(P-1)/2 unique elements. These elements can be written
as a vector which is asymptotically- (N-)cO) multivariate normal (Anderson,

= (r 1 2, r 1 3, ...r 1,p;r2,3,r2 ,4,...,r 2,P;...;r p-,p)t (1)

1958). Denoting the asymptotic r . as P . and the asymptotic covariance
between r.k and rh as ,kh ,' ,eiger k-980) has given the expressions

S2 N(k 2  ( k2)2 (2)

4 jkjh =No jkjh =Pkh U P k 2 - Pph2 2
-!(Pjk PJh)( - P'k - Pjh2 _Pkh2  (3)

kik, hm =N( 1 khm : { (pjh -Pjkkh)(Pkm - PkhPhm)]
+ Pjm - Pjh Phm) ( Pkh Pkj jh) ]

+ E(Pjh - Pjm Pmh) (Pkm- Pkj Pjm) ]

+ [Pim - PjkPkm (Pkh kr Pmh )  (4)
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where equation (2) applies if both _ubscripts are the same, equation (3)
if one subscript is in-common, and equation (4) if no subscripts are common.
-Under the assumption of differential-stability ps =p i nJ), the
-equations (2), (3) and (4) simplify. to only the three values shown in the
second column of Table .1. These are the distinct elements of the asymptotic
r co variances matrix:-

TABLE 1: COVARIANCES BEI'EN SMIPIE AND TRANSFORFL1D-CORREIATIORS
VECTOR LE:iENTS AND THEIR-NUXBERS

TRANSFOR ED

TYPE CORRELATION FISHER-Z
COVARIANCES COVARIANCES NUMBER *

BT - (N-3) a(z) * p(P-I)/2 -
BOTH2'2

SUBSCRIPTS (1- P) IcjI/(1-p2 2

OVERLAP

N 02 " (N-3)'(z)2 -P(P-- .)2 -(0)+13) " Q.ONE 2 2 2 2 2

SUBSCRIPT p(1-2-p2 )- p2)- P3 2 ) N a- P )2

OVERLAP = /2

N 0-3 - (N-3)O(z) 3  P(P-I)(P-2)(P-3) 3
NO 22224

SUBSCRIPTS 2(p:pN2

OVERLAP

**

NUMBER IN (P(P-I)/2)- Covartance Matrlx

Table I also contains the distinct elements the asymptotic covariance
matrix for the vector of Fisher-z transformed correlation: Denoting
the vector of individually z-transformed elements of r by

z= (Zl1,2, Z1,3,....,Izl'p;...;zp-l'p)t (5)

where s.. =  1n((l+r .)/(l-ri.)), the third column gives the covariance for
various levels of subcript oerlap. These expressions were derived, substi-
tuting Pij =P i* j;, from the relationships also given by Steiger (1980)

(N-3) 0Zjk2 
- (6)

(N-3) 0z jkjh Jk, jh/((1- Pjh2)(1- piN )) (7)

(N-3) O-Zjk, Zhm =  jk,hm/((l - Pjk2 )(l - Phm2 )) (8)

where 0 'z jk',z is the asymptotic covariance between z and zh and expres-
sions (6), (7t, and (8) apply respectively for two, on kand no subscript
overlap. In Table 1, the analogous covariances for sample correlations and
z-tra sformed correlations can be seen to differ by a factor proportional to
(I-P ) . This proportionality of the asymptotic covariances for sample and
transformed correlations will simplify later derivations.
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Table 1 enumerates the distinct covariance terms of the expected covari-
ance matrices. Enumeration was made by noting that the P(P-I)/2 elements of
the (r aiidz) vectors would have square covariance matrices with (P(P-1)/2)
rows and- columns. Considering the number of unique covariances of elements
of r and z with themselves, only P(P-I)/2 = Q, would be seen and these would
be along-the diagonal of the covariance matrix. The number of elements in
each q with non-overlaping subscripts can be enumerated as ((P-2)(P-3)/2),
yielding over the (P(P-I)/2) rows a total of Q3 = (P(P-1)(P-2)(P-3)/4)
matrix elements of this type. The number of row covariance elements with
overlap of a single subscript can be derived as the differencs of the total
number of matri elements and those with zero or two element overlap
(Q = (P(P-1)/2) -(Q +Q )). Table 1 summarizes both distinct covariance
values and their numers in the third column.
Variance of Averaged Correlations

The variances of the simple and z-transformed vector can be computed
from values in Table 1. Indeed, the variance of the average (r) of the
P(P-I)/2 elements of vector r is

Varfr] = (P(P-1)/2) {L 0'1 + Q20+2 + Q3 0"3  (9)

where terms are defined as in Table 1. This result follows from the well-
known result Var(a-r) =a Za (e-.g., Anderson, 1958; Morrison, 1967) with
the covariance matrix for r nd a defined as the P(P-I)/2 element vector

with all elements equal to (P(P-T)/2). A-like expression can also be com-
puted for the z-vector element average (z)

-2Var[z] = (P(P-1)/2) [Q1 0'(z) 1+Q20"(z) 2+Q3 0"(z)3] (10)

Significantly, it can be also written

Var[z] = N(N-3) -Var[r]/(I-p2)2 (11)

because of the proportionality between covariance terms as seen comparing
the second and third columns of Table 1. Expressions (9) and (11) will be
those utilized in consideration of relative efficiencies.
Asymptotic Relative Efficiencies

Relative efficiencies of r and z can be defined in terms of the vari-
dnces of single simple and z-transformed correlations based on the same
sample size. For r, the inverse efficiency ratio (I-) would be

r
-1_p22

I- = Var(r)/[N- (l-f2) 2 (12)
r

where Var(r) is defined by equation (9) and the denominator follows from
(2). Likewise, the inverse ratio for z would be

I- = Var(z)/(N-3) -  (13)
where Var(zzis defined by (10) and the denominator follows from (6). Sub-
stituting (11) into (13), it follows that

I- = N(N-3)- Var[r]/(I- ) 2 = 1- (14)
(N-3) -1

defined in (12). This equivalance of I- and I- implies that only one set
f izof inverse efficiencies (I - I- = I-) need be considered.z r
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Sample Size and Repetition: Trade-of fs
The results of evaluating the efficiency ratio (I), showed that vari-

ances of averaged correlations were substantially reduced over the single-
correlation value in all cases. The maximum impact of increased repeti-
tion was observed with low correlations near or equal to zero. In general,
for p at (or near) zero, the variance of the sample orlFisher-z average
over P repetitions was (nearly) a factor of [P(P-1)/2]- that for a single
observation. Variation for P = 0 was, in particular, reduced by a factor
of 1/6 for 4 repetitions, a reduction analogous to increasing the sample
size by a factor of 6. This, and similar reductions, suggests the use of

the average of multiple measures of the same subjects, vice large sample
sizes as a method of enhancing correlation estimation precision.

Trade-offs of sample size and repetitions are restricted for the
results presented in this study. The assumption of asymptotic sample size,

underlying the derivations, may be appropriately applied only where N is
"effectively asymptotic". Fortunately, the Fisher-z transformed sample

correlations z(r) can be expected effectively asymtotic--results with even
moderate N, a property not shared by the untransformed sample coefficient
(Anderson, 1958; Rao, 1952). Examination of the moments for transformed
sample bivariate normal correlations, given in Rao (1952), stggests that
between 154N 20 will be adequate. Rao (1952), it is noteworthy, used
this transformation over a set of correlations varying from 10 to 23 in
his homogeniety test example. Hence the results given in this note would
be applicable for Fisher-z transformed correlations based on sample sizes
of the order of 20.
Extensions of the Present Results

In the present effort, the potential of averaging correlations was
supported for reliability estimation. Applications to the problems out-
lined by Schmidt and Hunter (1976, 1977), and Trattner and O'Leary (1980),
and other multivariate applications were not directly touched. However,
the similarity of expressions to be expected in derivations following the
present approach supports the potential for averaged cross variable correl-

ations. Additional support for this potential comes from evaluating the
variances for averaged z-transformed cross-correlations in limited cases.
In particular, a brief investigation of averaging z-transformed cross var-

iable correlations revealed results similar to those in Table 2. Assuming
two variables with common and stable 0.71 reliabilities and 0.50 cross-

correlation calculations based on equations (2), (3) and (4) were made.
These calculations revealed that, with two parallel measures and averaging
over the four transformed cross-correlations, the inverse efficiency is
I = 0.67. Similarly averaging over the transformed cross-correlations,
between three parallel measures of each variable, results in an efficiency
of 0.58. Together, these results indicate that with respectively two or
three parallel measures on each variable the variance of the correlation
estimate is reduced analogous to increasing sample size by factors of 1.49
and 1.74 respectively. Certainly cross-variable validity studies appear to

have enhanced feasibility when parallel measures and correlation averaging
are employed.

Overall, the findings recommend the further investigation of averaged
sample correlations and their practical applications.
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Efficiency (I), it is noteworthy, is computationally independent 2
the sample size (N). This can be seen by, first, substituting *4N
terms defined in Table 1 for analogous 0'terms into the Var(r) expression

(9) and_ second, substituting the resulting expression into (12) to yield

I = (P(P-1)/2)-2 IQ1 *12+Q 2 1f 2 +Q343] /(1- 2 ) 2  (15)

where all terms are only a function of P and P. This expression is the
form which was employed in developing the results given in the following
section.

Results

Table 2 contains the results of evaluating the inverse efficiency

equation (15). Pertinently, the values of inverse efficiency (I) were com-

puted with values of the repetition number (P) and correlation (P) as par-
ameters. Examining this table, it can be seen that I is less than unity

in all cases. Further, it can be seen that for any P, I increases aslin-
creases from 0.00 to 0.99. The values of I, for any P, likewise decreases

as the number of repetitions (P) increases from 3 to 50. The largest tab-

ulated inverse efficiency(I=0.747) is seen when P=3 and P= 0.99 and the

least tabulated value (I=0.001) is seen when P. 0 .00_and P=50. Overall,
these results demonstrate that the variances of r and z are substantially

less than for their corresponding single values.
TABLE 2: I.,,fZRSE EFFICIHNCY (1) AS A FUNCTION OF OR.IELATIO.' ) P1AD :.SE OF REPEATED ,..ASM ES (P)

RE ETTt0 C0. EL .1. PMHBER

(P) 0.0 0."1 0.7 0.3 0.1. 0.5 0.6 0.7 0.8 0.9 .95 .99

3 0.333 0.397 0.454 0.505 0.551 0.593 G.630 0.66 0.695 0.72. 0.737 0.7,7

2, 0.167 0.233 0.296 0.356 0.412 0.463 0.510 0.554 0.595 0.632 0.650 0.663

5 0.100 0.162 0.22$ 0.285 O.N3-S 0..00 0.52 0.500 0.5. 0.596 0.6" 0.621

8 0.036 0.085 0.13 0.203 0.263 0.321 0.37; 0. 0.3 r. .$27 1..5" 0.567

10 0.022 0.066 0.121 0.180 0.240 0.299 0.35% 0.10 , .0.661 A.Sta 0.5)3 ".5$

25 0.003 0.032 O.O78 0.133 0.191 0.25.53 0.'19 0.365 M. M .2 .. 0. 5

50 0.001 0.023 0.066 0.119 0.117 0.216 0.24% 0.352 4.,Y n.4,n n.4s 0.-VS

Discussion
This investigation was directed at derivation of the asymptotic vari-

ances of averaged correlations and consideration of trade-offs between

sample size (N) and number of measures (P). Earlier, equations (9) and
(11) respectively were found giving the desired variances for averaged
sample (r) and transformed (z) correlations. Comparisons of these vari-

ances to that for comparative single values was provided for by derivation
of the common inverse efficiency ratio I and calculation of values of I
for various P and p given in Table 2. In the subsequent sections, trade-
offs of P and N will be discussed and extensions of the present results
will be considered.
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Development of the Common Metric

Bennie W. Roach and Deborah L. Rogers

Air Force Human Resources Laboratory
Brooks Air Force Base, Texas 78235

Abstract

The Air Force Officer Qualifying Test (AFOQI) has been used for
selecting officers into precommissioning and technical training programs for
30 years. The normative base used for standardizing the test battery has
changed several times during its operational lifetime. An evaluation
indicated that although recent successive forms of the AFOQT were anchored
to the same normative base, they were not equated to each other. The
purpose of this study was to establish a new normative base and to establish
a method for placing the results of all applicants taking recent, current,
and future forms of the AFOQT on the same scale.

The first major instrument for selecting Air Force officers was the
Aircrew -Classification Battery (ACB) developed during World War II by the
Aviation Psychology Program. But, the end of the war signaled an end to the
huge demand for aircrew members, so the testing- program was curtailed
(Flanagan, 1948). A revived interest in -selection test development started
in the fall of 1949 with a requirement, for an Aviation-Cadet Officer-
Candidate-Test (AC-OC-AT).

The first explicit use of the name "Air Force Officer Qualifying Test
(AFOOT)" in designating a set of test booklets occurred with a preliminary
version constructed in 1951. This version incorporated the AC-OC-AT and was
designed to yield scores predictive of success in the Officer Candidate
School and in officer technical courses. The first operational AFOQT
evolved from this preliminary battery (Valentine & Creager, 1961).

In the early fifties the AFROTC program was reoriented to becume a major
source of flying personnel for the Air Force. Therefore, most select-ion
testing was performed at the AFROTC detachments. The first form of the
AFOOT (Form A) was adminstered to AFROTC cadets in 1953 and 1954, and was a
simplified version of the Aircrew Classification Battery. Unlike the ACB,
it did not contain the well-known psychomotor apparatus tests. Although
psychomotor te, 3 ,vould have added validity to the paper-and-pencil portion
of the attery, i ey would have been too expensive to administer at the 200
AFROTC detachme:-, which were in operation in 1953. A second difference was
the omission of any speeded subtests. This, too, was expected to result in
the loss of some validity, but this outcome had to be weighed against the
possibility of serious timing errors in the administration of highly speeded
tests by relatively untrained examiners.

Since 1954, a new form of the AFOQT has been produced every 2 to 3
years. The later editions were similar to Form A except that speeded
subtests were reintroduced. The present operational version, Form 0, is
number 15 in the AFOQT series.

During the past 4 decades of officer selection and classification the
reference group used for norming purposes has changed many times. The
Aircrew Classification Battery, as well as most of the test batteries
developed by the Aviation Psychology Program, used the World War II
mobilization population as a norming base. The end of the war resulted in a
loss of this population as a reference group.
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When officer selection testing resumed in 1949 the norming base was
composed of West Point cadets. But, with the opening of the Air Force
Academy (AFA), a decision was made to change the norming base again. By
1955, the AFOQT conversion tables were based on the AFA applicant population
(Valentine & Creager, 1961). The norming procedure was soon modified,
however. An evaluation of performance by the applicant group on the College
Entrance Examination Board (CEEB) indicated that successive applicant groups
tended to become more self-selective with respect to aptitude. In order to
maintain comparability of scores between forms, the CEEB was used as an
instrument to link successive forms of the AFOQT. This was accomplished by
establishing an equipercentile conversion between the CEEB and the AFOQT for
each class normed.

The inclusion of both the AFOQT and the CEEB in the Academy selection
process created a problem of redundancy in testing. Since the CEEB provided
the advantage of permitting direct comparison of Academy groups with other
college level groups, the requirement for the AFOQT as a selection test was
eliminated by the Air Force Academy in 1960 (Miller & Valentine, 1964).

In anticipation of the loss of the AFA applicant population as a
reference group, a new normative base was obtained by administering Form G
of the AFOQT and the Project TALENT test battery simultaneously to more than
5,000 applicants for the AFA class of 1964. Both test batteries were also
administered to about 1,000 basic airmen. By utilizing the relationships
between the AFOQT and the TALENT composites, an indirect process of
standardizing each new form of the AFOQT was established. This procedure is
described in detail by Dailey, Shaycoft, and Orr (1962) and Miller (1969).

The indirect method of using TALENT composites and basic airmen became
the accepted procedure for standardizing successive forms of the AFOQT.
Although this standardization procedure provided a means of relating
successive forms of the AFOOT to an AFA applicant group, there were no
attempts made to make sdccessive forms comparable with each other. The
belief that the indirect method was completely adequate is well documented
in the literature. For example, according to Gregg (1968), "Successive
forms of the AFOQT are identical in terms of psychological functions
measured. Differences between successive forms are largely a matter of item
content and form and minor administrative adjustments. Thus, it is assumed
that an individual will achieve similar scores if he takes two forms of the
test at about the same time" (p. 1). And Miller (1969) stated that, "Since
each AFOQT form is standardized by referring back to the original TALENT
composite distributions, an unchanging normative base is achieved which
permits direct comparisons of scores on successive AFOQT forms. The
stratification of the standardization groups permits comparison of any AFOQT
composite with any other" (p. 23).

Gregg (1968) also pointed out that, "Three to four years of collegiate
experience coupled with the concomitant maturation have a marked elevating
effect on scores obtained on the AFOQT" (p. 11). As a result of this study,
two conversion tables were introduced to account for different educational
levels. The conversion table for examinees with less than 2 years of
college was designed for AFROTC applicants, who were normally administered
the test during their freshman or sophomore year. The college graduate
conversion table was designed for OTS applicants who tested near graduation
from college. In 1972 the number of conversion tables was increased to
three in order to p,,ovide a more accurate evaluation of those examinees who
would take the AFOQT during their junior or senior year of college.
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During the mid-1970's there was a marked increase in the number of
females applying for precommissioning programs. Since the officer and pilot
biographic inventories had not been normed on females, they were not
administered to female examinees. Thus, additional conversion tables were
added in 1974. By the time Form M was implemented, multiple conversion
tables were in effect for each form of the AFOQT. The appropriate
conversion table was determined by the sex and educational level of each
examinee.

In an attempt to improve the validity of the AFOQT, Valentine (1977)
performed an extensive validation study. Form N, which was implemented in
1978, was significantly revised as a result of this study. Since many of
the subtests contained in previous versions of the test battery had been
replaced, it was impossible to provide equipercentile conversions using the
previously established indirect niethod. The new normative base was designed
to be representative of all major sources for Air Force commissioning
programs and sources for specialized training programs. The reference group
of almost 2,700 cases was composed of basic airmen; AFROTC, OTS, and AFA
cadets; and junior officers. The sample was then divided into three
subgroups based on the education level of each examinee at the time of
testing. Separate conversion tables predicted on sex were not required with
Form N since the Officer Biographic Inventory had been dropped and the Pilot
Biographic Inventory was normed on both males and females. Gould (1978)
provides a detailed description of the standardization of Form N.

The Form N norming sample differed from previous groups used to norm the
AFOQT in two important aspects. First, the sample was not linked to the AFA
class of '64. Second, the sample was a blend of potential applicants,
selectees for precommissioning programs, and actual commissionees. Previous
normative bases had been limited to cases representative of the potential
applicant group only.

By 1980 the AFOQT scores used for selection into officer training
programs were no longer comparable between groups. Since there was no time
limit on how long AFOQT scores would be considered valid, an individual
could apply for a precommissioning program with scores that were up to 10
years old. Therefore, an applicant's percentile score could be determined
from any one of the 18 conversion tables obtained from four different
versions of the test. A score depended on the sex of the applicant, and the
education level and AFOQT form in use at the time of testing. For example,
suppose three applicants apply for OTS at the same time and all three
performed equally well on the Officer Quality composite of the test battery,
but the sex, education level, and form of the test differed. Applicant A is
a male who took Form L of the AFOQT in 1972 as a college freshman.
Applicant B is a female who took Form M in 1976 as a college senior. And,
applicant C is a male who took Form N in 1979 as a college graduate. The
percentile scores obtained were 40 for A, 25 for B, and 50 for C. This
means that applicant A performed better than 40% of all male college
freshmen taking Form L, applicant B performed better than 25% of all female
college seniors taking Form M, and applicant C performed better than 50% of
all college graduates taking Form N of the AFOQT. While it was possible to
determine the relative standing of each applicant within their respective
peer group, it was not possible to accurately rank-order these applicants
between groups. While all three applicants were of equal ability, applicant
C would be ranked higher than applicant A, who was ranked higher than
applicant B.

330



In other words, as long as the selection process occurred in an
idealistic setting with a homogeneous group of applicants, the scores would
be meaningful. But in a realistic selection environment, homogeneous
applicant groups do not normally exist. Therefore, the purpose of this
study was to establish a method for placing the results of all applicants
taking recent, current, and future forms of the AFOQT on the same scale.
This -scale, referred to as the common metric, allows for an accurate
comparison of individual and group scores.

Method
Standardization of the AFOQT must provide a uniformity in the meaning of

test scores without regard to the time or place of testing. This uniformity
requires that a single reference group be the basis of all conversion
tables. Therefore, the development of a common metric is a two-phase
process. Phase I it to develop a suitable reference group which can be
adequately described and will serve as a stable anchor for an extended
period of time. Phase II is the development of the single scale which will
be used to provide the actual standardization of test scores.

An appropriate reference group should satisfy five basic prerequisites.
First, the group must be adequately defined in order to be a standard for
reference; e.g., the World War II mobilization population, the applicants
for the Air Force Academy class of 1964, etc. Second, the group must be
relevant to the intended -purposes of the selection process. Third, sampling
error must be minimized. The larger the sample the more likely this
requirement will be satisfied. Fourth, the group must be representative of
the intended testing population. If the sample is biased due to
disproportionate representation of subjects on demographic variables such as
sex, race, or source of subject, potentially serious error may be
introduced. Finally, the influence of motivation must be controlled. Often
the environment of an experimental testing situation used to collect data
does not encourage the individual to perform at his or her full potential.
For example, an examinee that has already been accepted into a
precommissioning program may be less motivated on a selection battery
administered for "research purposes."

In 1980 an effort began at the Air Force Human Resources Laboratory
(AFHRL) to implement a centralized scoring system which provided electronic
scanning of the answer sheets and computerized scoring of item responses.
Since AFOQT test records had been sent to AFHRL for archival storage, it was
possible to build a very large data base containing test records on
individuals given the AFOQT at non-ROTC test sites since January 1975.
AFROTC had implemented a similar centralized scoring system several years
earlier. A data base containing the results of AFOQT testing at the ROTC
detachments since January 1972 was also available at AFHRL. By combining
the two sources of data it was possible to build a consolidated data base
which included the results on about 145,000 individuals who took a recent
version of the test battery in an operational environment.

The consolidatied AFOOT data base appeared to be an ideal source for a
new normative base. The group was certainly relevant to the intended
purposes of the selection process. Since it included essentially the entire
testing population, the sampling error would be eliminated and the group
would be unquestionably representative. And, the influence of motivation
was adequately controlled since the test records were obtained from
operational testing environments. In an operational environment, examinees
are taking the test for the purpose of applying for a precommissioning or
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specialized training program. Therefore, it can be generally assumed that
the examinee tested in an operational environment will be more highly
motivated- than one tested in a research environment, and the scores will be
a more realistic measure of true ability.

The only significant limitation to use of the total group was the fact
that it contained examinees who had taken three successive, but not equated,
forms of the AFOQT. Therefore, individuals who had taken only one form of
the test-could be used.

Form-L of the AFOQT was administered from 1972 to 1975, but test records
were not available on individuals who tested on Form L at non-ROTC test
sites prior to January 1975. Test records were available on almost everyone
who took Form M from 1975 to 1978. But this period in time was atypical for
Air Force officer selection for two reasons. First, the end of the Vietnam
era had produced a surplus of officers on active duty. As a result, the OTS
precommissioning program was all but closed. Second, the end of the draft
and the pervasive anti-military sentiment of the mid-70's was suspected of
having had an adverse influence on the characteristics of the AFROTC
applicant population.

Test records were also available on essentially everyone who took Form N
since April 1978. The surplus of officers from the Vietenam era had been
greatly reduced and OTS had increased its input. The anti-military
influence was fading from the campuses, and the nation was in a period of
relative economic stability. Therefore, the group of applicants taking Form
N of the AFOQT at operational test sites between April 1978 and September
1980 is defined as the reference group for the new normative base.

Once the normative base was established, Phase II of the standardization
process was simple and straightforward. The distribution of test
performance was determined on each of the five composites (Pilot,
Navigator-Technical, Academic Aptitude, Verbal, and Quantitative) of the
AFOQT for the almost -60,000 applicants making up the reference group. The
distribution for each composite-became the common metric for that respective
composite. Next, it was necessary to link Form M to the reference group.
Since a certain portion of the total test items from one form of the test
are used on a succeeding form, the common items between forms provided a
means for linking adjacent forms. Through equipercentile converting, Form M
was linked to Form N and placed on the common metric. In a similar fashion
Form L was linked to Form M and then placed on the same common metric. Form
0, which became operational in August 1981, was linked to the reference
group and placed on the common metric as a part of test construction.

Results and Comments
As a result of this study, two significant improvements to the AFOQT

were implemented. First, a new normative base was established. This
reference group replaces the 20-year-old group of applicants for the AFA
class of '64, and is referred to as the "Post-Vietnam Anchor Group." And
second, a single scale, referred to as the common metric, was developed
which provides uniformity in the meaning of AFOQT test scores.

The major advantages of using the common metric are:
1. Four adjacent forms (L, M; N, and 0) of the AFOQT are directly

linked together and placed on the same scale.
2. Examinees tested over almost a decade of officer selection can be

compared, either as individuals or as groups.
3. Test performance is reported as a percentile score referenced

against a population of actual applicants for officer training programs.
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4. Air Force decision makers have a more accurate means of evaluating
trends in applicant flow, the efficacy of selection programs, and the
results of changes in policy.
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The Use of Conjoint Analysis

in the Interval, Subjective Scaling of Mental Workload

Stephen P. Boyd

Virginia Polytechnic Institute and State University-

Abstract

Conjoint analysis is a technique which has been applied to subjective
scaling Of mental workload, with the goal of deriving-an interval scale. Three
proposed dimensions of mental workload have been used to construct-a matrix;
subjects then rank the matrix cells according to overall mental workload. The
method used-to derive the overall rank order suppresses information regarding
intersubject variation. This study produces evidence that subjects were unable
to reliably order the-matrix cells. Thurst6nian scaling was used to cross-check
the conjoint scale. Results indicate that there is- insufficient derivation of
an interval-scale using conjoint analysis.
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Conjoint Analysis

The Use of Conjoint Analysis
in the Interval Subjective Scaling of Mental Workload

A great deal of study has been devoted to the search
for a subjective metric of mental workload (w/1) which
yields an interval scale. Many researchers agree that w/l
is a complex, multidimensional construct. Sheridan and
Simpson (1979) proposed three possible dimensions of mental
w/l. Time loading corresponds to the contribution of time
constraints and interruptions to overall mental w/l. Effort
loading deals with the complexity/uncertainty of the tasks.
Stress loading comes from confusion, frustration, or anxiety
associated with the task.

If one accepts the validity of the three dimensions of
mental w/l described above, then conjoint analysis provides
a means of deriving a workload. scale having interval
characteristics. Krantz, Luce, Suppes, and Tversky (19-71)
thoroughly describe the mathematics, which require ordinal
discriminations. General descriptions of three levels for
each dimension Would be provided (Reid, Shingledecker, and
Eggemeier, 1981). A 3X3X3 matrix represents all possible
combinations. The subject then rank orders the cells of the
matrix, according to the expected level of overall mental
w/l.

The first step in the analysis is to determine the
mathematical model which best describes the manner in which
the subject combines the dimensions to arrive at the
rankings. These axiom tests are described by Krantz and
Tversky (-1971). After the model is defined, scale values
are manipulated to achieve a best fit with the rankings.

It may be possible to take advantage of intersubject
variations by using Thurstonian scaling, which utilizes
ranking variations in the derivation of scale values
(Thurstone, 1927). According to Thurstone's Law of
Comparative Judgement, the pairs of matrix cells whose ranks
are frequently transposed are closer along the psychological
continuum than those whose rank order are seldom or never
transposed. If there is intersubject variation in the
rankings, a Thurstonian analysis will indicate the relative
psychological distances between the matrix cells. Such an
analysis will provide a statistical cross-check of the
conjoint analysis.

Method
Subjects

Thirty four male and female subjects performed the
ranking task. All were undergraduate students at Virginia
Polytechnic Institute and State University, between the ages
of 18 and 25 years, and participated voluntarily in the
study.

Procedure
First, a description if each dimension was provided,

with examples illustrating the general effects of the
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dimensions on mental w/l-. After the explanations, the
subjects -were given instructions concerning how to
accomplish -the ranking of the w/l matrix cells. The
rankings were accomplished using index cards.- Each cell had
a corresponding card, on which was printed -descriptions of
the appropriate levels of each dimension. The cards were
given to the subjects in random order. Subjects simply
arranged the cards in a stack, according to their prediction
of overall w/l, in a three step procedure developed by Reid,
et al (1981). The rankings were averaged across all
subjects, mean ranks: and resulting integer ranks were
computed and entered into the conjoint analysis.
Thurstonian analysis was also conducted on the ranks.

Results

Figure la shows the results of the ranking of the w/l
matrix cells by the participants. Each cell can be
represented by a three digit number, corresponding to the
levels of the three dimensions. In each case, a "1," "2,"
or "3" represent the low, medium, or high level of a
dimension, respectiia!. The- dimensions ane_; in ord.en, time
loading (T), effort loading (E), and psychological stress
(S) loading.

insert Figure 1 about here

The first item of interest is the variation in the
ranks. The standard deviations of the ranks ranged from
zero (0) for cell 111 to 5.00 for cell 321. In the latter
case, plus or minus two standard deviations would include an
interval of 20 ranks, or 74% of the entire scale. Only four
of the 27 cells have a s.d. of less than 2.0. Such an
extreme amount of inter-subject variation in the ranks
should make one question the assumption that central
tendancy (mean) is a reliable method for establishing the
rank order of the w/l cells.

The average ranks fall into seven distinct groups. The
significance of the grouping becomes apparent if one sums
the digits representing the levels of the three dimensions
(T+E+S=3,4,5, 6,7,8,9). The ETES value is constant within
each group. For example, the cells 311, 212, 221, 131, and
122 ( ZTES=5) have mean ranks which are very closely spaced.

The fact that ETES is constant within groups suggests
that the weights associated with each level of the three
dimensions are all approximately equal. There appears to be
little diffe-rence in average ranks, as long as the TES is
held constant. This implies that a simplistic additive
process underlies the rankings as performed by the subjects.
The strength of the groupings is reinforced if one computes
the average distance between adjacent cells. The average
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distance -between cells within groups is 0.41, while the
spacing between groups averages 2.95. Thus, cells within
groups tend to be 7.26 times as closely spaced as those
adjacent cells in different groups. Kendall's coefficient
of concordance (W) was computed for the rankings (W= 0.83).

A computer program was written to calculate Thurstone
scale values based on the method of rank order. The
resultant scale values for all cells are shown in Figure lb.

The most important feature of the Thurstone scale
values is that the groupings are preserved. It should be
remembered that the average ranks are an estimate of
distribution location, while the Thurstone scale is based on
dispersion. This means that the cells within groups were
much more frequently transposed in rank order than those
between groups. The average distance between cells within
groups is 2.95, while the between-groups average is 23.5,
yielding a ratio of 7.96. This ratio is very close to the
one derived from average ranks. Thus, the Thurstone scale
values are compatable with the average ranks, with respect
to both the presence of the groups, and in their relative
spacing.

Nemt+- a con-oit scale representin tho rells of -the
w/l -matrix was calculated. The CONJOINT algorithm executed
axiom tests, and determined that an additive model was
appropriate for the data. The NOMETRG algorithm then
determined scale values using an additive model, yielding a
stress level of 8=0.0134. These scale values are shown in
Figure 1c. The -groupings present in the average ranks and
the Thurstone scale are essentially nonexistent in the
conjoint scale.

Discussion

To evaluate the appropriateness of the conjoint scaling
technique from a statistical point of view, there were three
sets of data to compare. The summary statistics for the raw
data give the first indications that there may be problems
with the method employed to derive the conjoint scale.
Foremost among the indications is the extreme amount of
intersubject variation in the rankings. If one excludes
cells 111 and 333, the average s.d. is 3.24, while the
average spacing within groups was 0,406. Thus, the order of
the cells within groups remains suspect.

As stated before, the Thurstone scale values are based
upon how frequently one cell is judged greater than another.
The more consistent the order, the greater the subjective
distance between the cells. The scale values are derived
from overlap of the ranking distributions, rather than from
central tendancy. However, the Thurstone scale nearly
duplicates the grouping of the average ranks, providing
strong corroborating evidence. Therefore, one cannot
reasonably conclude that there is a well defined ordering
within groups. The ranking process has yielded only seven
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consistent ordinal discriminations, instead of 27. The
conjoint scale is based completely upon the order in -which
all 27 cells are ranked. The use of mean ranks to derive
the overall rank order suppresses all dispersion
information, and may in fact merely introduce an artificial
rank order within the groups, severely damaging the validity
of the interval scale produced by conjoint analysis. Thus,
the conjoint algorithm ignores the significance of
intersubject variation. The data suggest that the subjects
were reliably discriminating only seven ordinal levels of
mental w/l.

Reid et al. (1981) used Kendall's coefficient of
-concordance to justify their use of average ranks. However,
the W statistic compares all possible pairs of cells, and
thus may be overpowered by the strong general ordinal trend
of the groups. In other words, this statistic is too coarse
to adequately sense transposition of neighboring cells.
When there is a great deal of variation in the ranks, one is
justified in questioning even the ordinal strength of the
data. In this study, a large amount of such variation was,
in fact, measured. It therefore seems that the subsequent
der 1ation of inte'rval data is extremely -tenuous-, if one
uses central tendancy alone as the method for modeling the
ranking process.

One can only speculate as to why the w/l discrimination
task produced an ambiguous rank order. Possibly, variations
occurred because the stimuli were ranked only indirectly.
The index cards represent generic situations; the subjects
must rank them according to what they think they would
experience under the conditions described on the cards. The
psychological disparity between the verbal descriptors and
the actual experiences may contribute to the confusion.
Another possibility is that people experience the
combinations of the dimensions in very different ways, and
that the groups are merely a result of summing across
subjects. On the other hand, the rankings may reflect
reality: that only seven levels of these dimensions are
discriminable, even in actual experience. In any case, a
seven-level rather than a 27-level ordering has been
produced. This does not imply that conjoint analysis has no
utility in the scaling of mental w/l. Rather, it suggests
that either a smaller matrix and/or different dimensions and
descriptors should be explored.
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Figure Captions

6a. mean ranks of workload mratrix cells

6b. Thurstone scale values

6c. Conjoint scale values
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ABSTRACT

This paper will discuss the results of an occupational analysis of Air
Force Specialty 267X, Behavioral Scientist, positions in the United States Air
Force (USAF). This study surveyed 80 percent of all: USAF Behavioral
Scientists and a few members of related specialties in terms of the tasks they
perform, their qualifications, their attitudes about their jobs, and their
career intentions. job data were hierarchically clustered on the basis :of
similarity of tasks performed and the relative time--spent on tasks. Resulting
job groups are discussed in terms of personnel utilization, the implications for
career structure, and attitudes of respondents. Several potential problem
areas are identified.

INTRODUCTION

The United States Air Force (USAF) has a long history of successful
behavioral science research. A number of lines of research developed during
and following World War II included pilot selection, equipment design (Human
Factors Engineering), animal research in space (Experimental Psychology),
and various personnel and training programs (Personnel Tests & Measure-
ments). In 1954, the USAF classification system recognized four types
of behavioral scientists: AFS 8696, R&D Officer; $854, Human Resources
Staff Assistant; 8836, Human Resources Research Officer; and 8816, Human
Resources Staff Officer. By 1961, these had become: 1896F, Human
Performance Engineer; 2969E, Experimental Psychologist; 2696F, Personnel
Measurement Psychologist, and 2616, Behavioral Scientist. In 1964, the
initial three were converted into one field, 2675, Behavioral Scientist with
shredouts: A for Human Factors, B for Experimental, C for Personnel
Measurement, and a fourth shredout, Z, for related reas such as Physical
Anthropology, Sociology, etc. In 1976, the shredodts were dropped to
provide more flexible assignments. Since that time, there have been a
number of suggestions to return to a vhrneout structure or to transfer
some groups, particularly the Human Factc.s 7iychologists, to some other
Air Force specialty.
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Throughout this period, there have -been some suggestions that military
psychologists were difficult to attract and retain. A 1968 report by the ad
hoc committee on career status of military psychologists (Division- 19,
American Psychological Association) concluded that pay and allowances of uni-
formed psychologists compared, "very unfavorably" with -their civilian peers
(Hedlund et al 1968). Salary was not -the only concern, however, since job
satisfaction .was also -thought to be impacted by the need for "opportunity for
professional, or scientific -development," "more personal control over assign-
ments,'" and- by "professional or scientific isolation" (Ibid: 121). This report
was followed ,n 1970 by- an article by Dr Jacob Jacoby (1970) critiquing
military salaries and utilization policies. Jacoby recommended entry at the
Captain level for psychologists with doctorates, professional pay comparable to
physician and flight pay, preinduction counseling on job opportunities, and a
program of professional interaction through periodic conferences (Ibid: 386)...
Jacoby also challenged the Military Psychology Division (Division-19) of the
American Psychological Association to take a more active role in lobbying for
proper treatment of psychologists and dissemination of information about
military, psychology jobs (Ibid: 387).

Little research on these issues has been done or reported during the
subsequent decade. While Division 19 has been developing a brochure of
information on military psychology jobs,, their publication requires further
refinement before distribution (Wiskoff, personal zommunication 1981).

OCCUPATIONAL SURVEY OF USAF BEHAVIORAL SCIENTISTS

An occupational- survey of USAF Behavioral Scientists was proposed by
the USAF Occupational Mdasurement Center (USAFOMC) staff in 1978, as a
part-time project which could be accomplished with minimal expense along with
cther projects. The relatively small utilization field population would not
justify a normal priority project. The USAF Classification Branch of the Air
Force Manpower and Personnel Center (AFMPC) concurred with this approach
and approved of the project.

A USAF job Inventory for Behavioral Scientists was developed using a
set of special job descriptions collected by the Air Force Human Resources
Laboratory (AFHRL) during 1974-1975 for another purpose, through inter-
views with one-third of current 267X job incumbents, and by telephone
contact with a number of senior behavioral scientists. A relatively general,
short task list was developed containing 330 tasks grouped ufider 17 major
duty headings. Duties included General Command Functions (A), Supervisory
Functions (B), Administrative Functions (C), General Functions (D), and a
separate duty for each of the more specialized functional areas (for example,
Contract Monitoring, Human Factors Engineering, Instructing, Test Develop-
ment, etc). Also included in the USAF lob Inventory was a fairly extensive.
background section covering educational requirements, experience, job
interest, special experience identifiers, prior AFSCs, and other information.
The final, job inventory was validated through comprehensive reviews by
senior behavioral scientists at AFMPC, AFHRL, and USAFOMC. In addition,
the AFMPC Career Development Manager also reviewed the instrument.
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FIELD ADMINISTRATION

The USAF Job Inventory was mailed directly to organizations utilizing
AFS 267X officers, and to those individuals in one-deep positions- or at remote
locations. Current membership of the utilization field was determined by a
roster furnished by the AFMPC Career Development Manager. The inventory
was mailed to the field in May and June 1981, with a request for return by
mid-July. In late July, follow-up telephone calls were made to units and
individuals who. had not yet responded. Survey administration was closed in
August 1981, and data entry begun. Mr. Bill Feltner served as CODAP pro-
grammer for the study and by 1 October had produced the initial CODAP
analysis product. In addition, a newly developed program to identify core
tasks for each job group (CORESET) was used (see Phalen and Weismuller
1981).

SAMPLE

Inventory booklets were received from a substantial cross section of the
agencies and organizations which utilize behavioral scientists (see Table 1).
The Air Training Command has the most behavioral scientists assigned and is
most represented in the sample. Air Force Systems Command is the second
largest user of behavioral scientists, including some one- or two-deep Human
Factors and Research Manager positions. To ensure that a complete picture
was achieved, a small number of personnel in related specialties (Education
and Training Staff, Instructor, Commander, etc.) who hold a 267X secondary
AFSC were also included in the study.

Generally, the sample is very representative of the utilization field, with
about 80 percent of all behavioral scientists (or 113 of the 141 assigned)
included (see Table 2). A few jobs or locations are not included. Several
individuals retiring or leaving the USAF declined to respond, and in one case
all three incumbents in an organization went PCS early in the summer, with
no overlap with their replacements. While the lack of these members could
lead to some sample bias, the amount of distortion was considered to be
minimal since 80 percent of the field is captured in the sample.

RESULTS

One of the major objectives of the study was to identify major types of
jobs, representing vasrious ways behavioral scientists are utilized in the Air
Force. Using the new CORESET program developed by Mr. Pill Phalen and
Mr. Johnny Weissmuller, an analysis was made of the initial 38 groups
appearing on the hierarchical clustering diagram. Using this new technique,
we were able to collapse these 38 starter groups into 25 job types which
grouped into seven major clusters. These included: Research Programs
Scientists (35% of the sample); Functional Unit Supervis, (10%); Academic
Instructors-Counselors (10%); junior Task Scientists A Students (9%);
Occupational Analysts (15%); Human Factors Enginee-" Researchers (7%);
and Test Development Psychologists (12%). These iiidjor clusters of jobs
include 98 percent of the sample; the remaining individuals were filling
one-deep, unique positions.
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Table I
ORGANIZATIONS REPRESENTED

NO. IN
SAMPLE

AIR-TRAINING COMMAND

HQ DCS PLANS (6), TECHNICAL TRAINING HQ & CENTERS (7), AIR UNIV (LMDC/AWC-4),

AFIT STAFF & 'STUDENTS (5), AFROTC '(3), USAF RECRUITING SERVICE (1), USAFOMC (41) 67

AIR FORCE SYSTEMS COMMAND

AFHRL (12), HQ (3), USAFSAM (1), ESD (1), FTC (3), ASD (3), SAMSO (2), AFAMRL (2),
AFWL (1), OTHER (3) 31

USAF ACADEMY 22

DOD AGENCIES (OAR, HR SCHOOL, ETC) 5

OTHER ORGANIZATIONS (TAC, SAC, ETC.) 9

Table 2

$AMPLE DISTRIBUTION: GRADE BY DUTY AFSC

AFSC cLI _LT 5AP1i mAJ LI. COL TOTAL

2671 0 14 8 13 2 2 0 39

2675 0 2 16 29 22 5 0 74

261X 0 0 0 1 0 2 0 3

0940 0 0 0 2 2 2 0 6

OTHER* 0 1 0 4 1 2 3 11

73200 1 0 0 0 0 0 0 1

TOTAL 1 17 24 49 27 13 3 134

*INCLUDES 0026, 0076, 7516, 7524, ETC.

345



job group summaries of incumbent responses to a standard set of job
satisfaction questions are shown in Tables 3-5. As can be seen in Table 3,
Senior Staff Officers, students, Research Programs Scientists, and Occupa-
tional Analysts find their jobs interesting, while a sizeable proportion of the
HFE psychologists and the WAPS Test Developers find their jobs dull. As
shown in Table 4, most behavioral scientists feel their talents are used fairly
well or better; only the Research Task Scientists and WAPS Test Developers
have more than 30 percent feeling their talents are not used.

Members of most job groups feel a sense of accomplishment from their
jobs as can be seen in Table 5. Only the Senior Staff Officers and WAPS
Test Developers rhave substantial proportions of the group who are dis-
satisfied or neutral. The Senior Staff officer group is very small (N=5), so
that the attitude of just one or two individuals have a great impact on the
percent reported.

In an attempt to put these findings into context, data for behavioral
scientists were contrasted with a more general Air Force-wide sample. The
comparative data is a sample of 2,529 officers in all utilization fields who were
part of a study of Professional Military Education (Barucky 1980). They
represent most career areas and were asked some of the same basic job
satisfaction questions. When compared to the AF behavioral scientists on the
question of job interest, the results were m.xed (see Table 6): Captains and
Lieutenant Colonels who were behavioral scientists reported their jobs
interesting in slightly higher proportions than the comparative AF-wide
sample. But behavioral scientist Lieutenants and Majors had the opposite
trend, with 21 percent of both Lieutenants and Majors finding their jobs dull.
In response to the question, "How does your job utilize your talents?" more
behavioral scientists 'responded positively, except for Lieutenants, where 31
percent reported their job used their talents very little or not at all (versus
16 percent of Lieutenants AF-wide; see Table 7).

Finally, in terms of a sense of accomplishment from the job, again most
behavioral scientists responded positively, except for the most junior group.
The Lieutenants were fairly close to the comparative group (72 percent
satisfied versus 77 percent of the AF-wide sample) but a higher proportion
(26 versus 18 percent) reported being dissatisfied (see Table 8).

Generally these data present a picture of most Air Force behavioral
scientists being more interested and more satisfied with the jobs than their
Air Force peers. The exception to this generalization is the most junior
behavioral scientists (2nd and 1st Lieutenants) who tend to be dissatisfied to
a slightly higher degree than their peers. When this information is combined
with the data reported earlier for job groups, it can be recognized that there
are several types of behavioral science work where morale is a problem; these
include the Human Factors Engineering researchers and the WAPS Test
Development psychologists.

Among the WAPS Test Development Psychologists, there are some
variations in job satisfaction. An attempt was made to identify tasks or
groups of tasks which would identify those Test Developers who are inter-
ested and satisfied with their jobs. No conclusive data could be developed,
although there was a trend for those who were engaged in off-duty graduate
education programs to report job satisfaction than for those not enrolled
(those who already have masters degrees).
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Table 3

JOB INTEREST OF USAF BEHAVIORAL SCIENTISTS
(PERCENT RESPONDING)

"MY JOB IS..." 

(1-3) -14) (5-7)-
DULL SO-SO INTERESTING

RESEARCH PROGRAM SCIENTISTS (N-57) 7 2 91

SENIOR STAFF OFFICERS (N-5) 0 0 100

JUNIOR STAFF OFFICERS (N-9) 0 11 89

ACADEMIC INSTRUCTORS-& COUNSELORS (N-16) 6 6 88

RESEARCH TASK SCIENTISTS (N-6) 0 17 83

STUDENTS (N-4) 0 0 100

HUMANFACTORS ENGINEER PSYCHOLOGISTS (N=9) 22 0 78

OCCUPATIONAL ANALYSTS (N=25) 4 0 96

WAPSITEST DEVELOPERS (N-20) 35 15 50

Table 4

PERCEIVED USE OF TALENTS
(PERCENT RESPONDING)

"MY TALENTS ARE USED.."
(1-2) (3-5) (6-7)

NOT AT ALL FAIRLY - EXCELLENT
O VERYIL YByLL PLMEBEET

RESEARCH PROGRAM SCIENTISTS 7 46 47

SENIOR STAFF OFFICERS 0 100 0

JUNIOR STAFF OFFICERS 11 78 11

ACADEMIC INSTRUCTORS L COUNSELORS 6 44 50

RESEARCH TASK SCIENTISTS 33 51 117

STUDENTS 0 25 75

HUMAN FACTORS ENG PSYCHOLOGISTS 11 78 11

OCCUPATIONAL ANALYSTS 8 76 16

WAPS TEST DEVELOPERS 50 50 0
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Table 5

SENSE OF ACCOMPLISHMENT, FROM THE JOB
(PERCENT. RESPONDING)

"HOW SATISFIED WITH JOB ACCOMPLISHMENTS..."
-(1-3) (4) (5-7)-

DISSATISFIED NEUTRAL SATISIED

RESEARCH PROGRAM SCIENTISTS 11 2 87

SENIOR STAFF OFFICERS 20 20 60

JUNIOR STAFF OFFICERS 0 11 89

ACADEMIC INSTRUCTORS & COUNSELORS 19 0 81

RESEARCH TASK SCIENTISTS 0 0 100
STUDENTS _o 0 100

HFE PSYCHOLOGISTS 11 -0 89

OCCUPATIONAL-ANALYSTS 4 8 88

WAPS TEST DEVELOPERS 45 5 50

Table 6

HOW DO YOU-FIND YOUR JOB?

(PERCENT*RESPONDING)

LTS CAPTS MAJORS LTC

AF AF AF AF
267X SAMPLE* 267X SAMPLE* 267X SAMPLE* 267X SAMPLE*

DULL 21 6 8 6 21 8 0 8

SO-SO 7 9 4 8 0 8 7 7

INTERESTING 72 85 88 86 79 84 93 85

• AIR FORCE SAMPLE OF 2,529 OFFICERS IN ALL AF UTILIZATION FIELDS COLLECTED IN A STUDY

OF PROFESSIONAL MILITARY EDUCATION (BARUCKY 1980).
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Table 7
HOW DOES YOUR JOB UTILIZE YOUR TALENTS?

(PERCENT RESPONDING)

LTS CAPTS MAJORS -LTC

:AF AF AF AF
267X SAMPLE* 267X SAMPLE* 267X SAMPLE* 267X SAMPLE*

NOT AT ALL OR VERY

'LITTLE 31 16 16 12 10 12 0 11

FAIRLY WELL TO VERY

WELL 57 62 -51 61 41 51 57 51

EXCELLENTLY TO
PERFECTLY 12 22 33 27 48 34 43 37

* AIR FORCE SAMPLE OF 2,529 OFFICERS IN ALLAF UTILIZATION FIELDS COLLECTED IN A STUDY

OF PROFESSIONAL MILITARY-EDUCATION (BARUCKY 1980).

Table 8
SENSE OF ACCOMPLISHMENT FROM YOUR JOB?

(PERCENT RESPONDING)

LTS CAPTS MAJORS LTC

AF AF AF AF
267X SAMPLE* 267X SAMPLE* 267X SAMPLE* 267X SAPLE*

DISSATISFIED 26 18 14 20 14 19 7 18

NEUTRAL 2 5 2 5 7 5 7 4

SATISFIED 72 77 84 72 79 74 86 77

* AIR FORCE SAMPLE OF 2,529 OFFICERS IN ALL AF UTILIZATION FIELDS COLLECTED IN A STUDY
OF PROFESSIONAL MILITARY EDUCATION (BARUCKY 1980).
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Each of these major clusters is composed of more discrete job types, which
represent variations of emphasis or concentration on some subset of tasks.
For example, the Research Programs Scientist cluster includes the following
job types: Personnel Research Program Managers, Technology Applications
Researchers, Plans Staff Officers, Senior Academic Staff Officers, Contract
Monitors, Test Development Researchers, AFMPC Attitude Researchers, and
Air War College Evaluators. As might be surmised from the various titles,
each group appears to specialize in research activities involving a different
organizational mission or program and they perform a slightly different set of
specific tasks.

The Academic Instructor-Counselor cluster is composed of four job
types: USAFA Instructors-Counselors; AFROTC Instructors-Counselors;
USAFA Instructors; and Other Instructors. As these names imply, some
USAFA faculty members perform primarily as classroom instructors. A
separate group both instructs and serves as counselors. The AFROTC
Instructors included in this study are more similar to the USAFA
Instructors-Counselors than to the pure Instructor group. Their Core tasks
reflect considerable personal counseling outside of the classroom. The Other
Instructor group includes several unique, one-of-a-kind faculty positions with
the DOD Human Relations Institute, AFIT, or other academic units. This
group seem to be related in terms of their shared instructing, counseling,
and course development tasks.

Most of the other major job groups involved highly specialized functional
programs. These include the Occupational Analysts group which is composed
mainly of members of the Air Force occupational analysis program at the USAF
Occupational Measurement Center. Interestingly, the present USAF officer on
exchange duty with the Royal Australian Air Force (in Melborne, Australia)
and the recent USAF-Canadian Exchange position appeared within the
occupational analyst job type; even though the positions are located thousands
of miles away, the incumbent's response to the job inventory reflected very
similar jobs. Within the occupational analyst cluster, three specialized jobs
corresponding to sections within the occupational analysis program was
identified: inventory development, airman analysis, and officer and manage-
ment applications jobs.

The Human Factors Engineering Researchers formed a very discrete job
group with very little overlap with other groups (although their supervisors
and staff personnel did appear in the Research Program Scientist Cluster).
Members of this group represent very different organizations including ASD,
ESD, the Flight Test Center, and others. Their core tasks reflect a concen-
tration on developmental research efforts (6.3 and 6.4 research) not shared
by any other group.

Finally, the Weighted Airman Promotion System (WAPS) Test Development
Psychologists assigned to the USAFOMC also appear to have very distinct jobs
from the remainder of the career field; two job types within this cluster
include test developers and test review psychologists. Their jobs focus
almost entirely on procedures for developing Specialty Knowledge Tests and
the quality control of such tests. WAPS Test Development Researchers and
Section Supervisors appeared in the Research Program Scientist Cluster
reflecting the overlap of their jobs with other 267X positions.
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CONCLUSIONS

In general, the findings of this study seem to refute the allegations of
Jacoby (1970) and other researchers who feel that military psychologists are
very dissatisfied and not properly utilized. For Captains and above, our
findings reveal Air Force psychologists to be somewhat more satisfied than
their Air Force peers. A recent study by Rosenbach and Gregory (1981) of
Division 19 members, using Hackman and Oldham's Job Diagnostic Survey
(JDS) revealed that military psychologists scored well above national normals
of professionals, on most JDS dimensions, except for satisfaction with super-
vision. Our results suggest that what dissatisfaction there is tends to be
focused at the very junior officer level, and may be largely restricted to a
few types of jobs. The implication of these findings is that further analysis
efforts or management actions should be focused on those job types where a
problem may exist, rather than on the entire career field. We should begin
to think of Air Force Behavioral Scientists, overall, as being an interested,
well-motivated group of professionals.

Our analysis of job types within the behavioral science field suggests
that there are a number of very diverse clusters and job types. The implica-
tion of this findings is that a return to a four shredout configuration for the
AFSC is not practical. To create new shredouts for each major type of job
would result in very small populations, and in some cases would effectively
limit reassignment actions altogether. Thus, we cannot recommend reshred-
ding the AFSC.
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Abstract

The author postulated that the ability to say 'no' is a facet of ego
strength associated with mental health, but that arbitrary or deviant nay-saying
reflects irrational assertiveness more characteristic of psychiatric patients.
Using Lanyon's PSI, a 130 item True-False personality inventory, the hypotheses
were tested that normal groups would iive more total F but fewer deviant F than
psychiatric patient groups. Independent sets of 180 male and 180 female subjects
were tested, divided into six subsets of 30 each (normals, neurotics, personality
disorders, sociopaths, schizophrenics and-organics). Results tended to confirm
the hypotheses on both sets:- psychiatric patients with diverse diagnoses shared
a common tendency to be more submissive and/or more irrationally rebellious
than normals. The ratio of 4th root of deviant F to total F synergistically
combines the quality and quantity of a subject's ability to resist external
coercion or the pressure of his own impulses, differentiating normals at the .001
level from each separate psychiatric subgroup tested. Implications for the armed
forces are discussed.
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The Ability to Say 'No' as a Mental Health Factor

The ability to say no is a fundamental act asserting one's autonomy
and individuality. Those who are excessively dependent on others, who are
intimidated by authority, who are incapable of critical thinking, who have
never internalized a set of values, find it difficult to say 'no'.

The tendency toward suggestibility and docility -of the mentally retarded
has been recognized for centuries. From a political science viewpoint John
Stuart Mill (185q, 1963) in his essay. On Liberty, wrote: "- ... a State which
dwarfs its, men, in order that they may be more docile instruments in its hands
even for beneficial purposes -- will find that with small men no great thing
can really be accompli shed."

As ego strength and the sense of identity and autonomy grow, the individual
acquires the power of self-descipline as well as the power to resist external
coercion. We all have to learn to say 'no' to ourselves, to our own impulses,
at times. The literary expression, "a slave to his desires," is not so far-
fetched; and the widespread incidence of various addictions is testimony to
the difficulty of saying 'no' to oneself. The popular -concept of "won't power"
as the obverse side of "will power" embodies this idea.

In the course of growth toward autonomy most persons go through a period
of struggle during which they swing episodically toward excessive or irrational
opposition. Some even become locked into a chronic negative attitude, where
the principle of saying 'no,' of disagreeing and disobeying, becomes the
dominant pattern of life, without regard to the circumstances that prevail.
This can be recognized as irrational defiance or passive aggression.

Ultimately, the person who reaches a state of enmotional and social maturity
can say 'no' and stand firm in his position when the facts and circumstances
warrant such a stance; yet he retains the flexibility and rationality to say
'yes' when agreement is appropriate.

A different, more coqnitive interpretation of the foregoing issue is that
a rational negative response can be a manifestation of critical thinking, as
opposed to fuzzy or overinclusive thinking. The computer science aphorism,
"garbage in garbage out," undoubtedly has relevance for mental health. Persons
who think more precisely about the semantic validity of the statements they
hear and read filter out a sizable proportion of the semantic "garbage" that
comes their, way, hence may have better-functioning computers. This
interpretation seems congruent with Ellis's (1977) Rational-Emotive concept of
mental health.

The somewhat different interpretations of the ability to say 'no' as a
manifestation of will or ego-strength versus critical thinking need not be
irreconcilable. Both factors may be operating simultaneously in varying degrees,
and one could view critical thinking as another facet of ego strength.

Bearing in mind the background just covered, we may now ask: To what
extent can we measure the quality and quantity of assertiveness by the use of
a personality inventory, and is it related to overall mental health? The last
part of this question can be tested by comparing inventory scores for normals
with various psychiatric patient groups.
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Method

Subjects: Two major sets of subiects, one male and one female were
utilized to test the hypotheses of the research. Each set was divided into
six subsets of approximately 30 subjects each. The subsets include well-
adiusted normals, organics (neurologically injured or ill), schizophrenics,
sociopaths, personality disorders and neurotics. The patients consisted of
persons who were outpatients or inpatients of a general hospital psychiatry
service or were treated by the author as private outpatients. All were studied
in sufficient depth to establish a differential diagnosis. All were capable of
reading the PSI adequately and, as far as could be determined, were willing to
cooperate on the testing procedure used.

The patients ranged in age from about 13 through 65, with most falling in the
young adult to middle-age bracket. The organic patients showed a mean in the
early 30s, and included very few senescent individuals. The female normals
were mainly student nurses in training in three hospital schools of nursing,
while the males were mainly volunteers who showed a hisotry of reasonably good
adjustment. The normals averaged about 2!s years of college education, while
the mean of the psychiatric groups was about high school graduation. Thus
the normals were somewhat younqer, brighter and better educated than the
psychiatric patients, but not greatly so.

Materials: The only instrument used for collecting data was the
Psychological Screening Inventory (Lanyon, 1973), a 130-item True-False
personality questionnaire. This test is printed on both sides of a single 8 "
by 11" sheet. Subjects mark their answers directly on the test sheet. It has
been found that the task is made easier and more fool-proof by not requiring a
separate answer sheet, and that the brevity of the test (only 15 to 20 minutes)
is also advantageous when working with patients who are uneasy, restless, or
have a short attention-span.

Procedure: The test was administered by a clinical psychologist or
a psychometrist trained in the use of the PSI. The basic instructions were
to answer all the questions as honestly as possible, that there was no time
limit, that if a statement tended to be true it was to be marked True, and
vice-versa. A few omissions were permitted, but patients whose tests were not
conpleted, who were clearly uncooperative, who could not read and understand the
first five items, or who answered all True or all False, etc. were not included.
Such cases constituted only a very small percentage of the tests administered,
as most of the patients were in adequate contact, cooperative, and had more
than an eighth grade education. About half of the PSI items are written so
that the normal answer is True and about half False. This ratio could not be
maintained for the Alienation scale, however, and on this measure of psychoticism
the normal answer is riore often False.

It is proposed that the total number of F responses to the PSI be treated
as a metric for measuring self-assertion. Low F reflects submissiveness and
inadequacy, and by inference, poor mental health. This total number of F
responses may then be partitioned into consensual F and deviant F by the use
of Lanyon's table (1973, p. 33) showing the proportions, by sex, of 400 normal
males and 400 normal femalss who answer True to each item. A cut-off point
of proportion True = .687 or hiqher for a given iteri was chosen to classify a
False response to that item as deviant. A count was made of deviant F responses
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for all subjects, usir.i special stencils made up for male subjects and female
subjects. Because of significant sex difference in p values, separate scales
are needed for males and females. This number was hypothesized as represent 3
irrational self-assertion. It is inferred that larger deviant F scores are
undesirable from a mental health standpoint. io subjects participating in
this research played any part in the construction of the Deviant F scoring !'eys.

Psychometrically w- 'ave here an interesting situation: Higher total F
is postulated as a positive indicator of mental health, but higher deviant F
is regarded as a negative indicator of mental health. It is therefore proposed
that a ret.) be utilized between the numrer of deviant F responses (numerator)
and the number of total F (denoinator), which would yield a quotient to serve
as an index of maladjustment or illness. High quotients would, according to
the hypotheses just stated, reflect an excess of irrational negativism or
passive aggression demonstrated by too many deviant F responses, and/or a
geaieral lack of assertion (passivity, timidity, submissiveness) shown by too
few overall F responses. It was found that in order to synchronize the
variances of the numerator and denominator, the optimum formula was actually
the fourth root of deviant F divided by total F. The concept of a "moderator
variable" might be kept in mind when considering this ratio.

A t-test of the differences between the mean total F, mean deviant F and
mean ratio was computed, comparing normal males with each of five male
psychiatric patient groups, and this same procedure was followed for the female
subjects as an independent replication.

Results

The findings related to the hypotheses can be read most clearly from a
few tables. The first table presents the total number of False responses to
the 130 items of the PSI by the two major groups (12 subsets) showing the means,
S.D.'s, t-ratios of means of patient groups vs. normals, and number and percent
of each subset -t by optimum critical score.

Enter Table 1 about here

The second table presents just the number of deviant False responses to
the PSI for the two major qroups, by subsets, showing means, S.D.'s, t-ratio
vs. normals, number and percent cut by optimum cutting score.

Enter Table 2 about here

The third table presents the subset means of the two major groups for the
fourth ratio: fourth root of the number of deviant F responses, divided by
total I. A maximum score of 70 for the total F of the denominator was used
because it was found that F scores larger than 70 did not reflect better
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Table 3

Analysis of Ratiol (4th Root of Deviant F Total Fa) x

by- Subsets

Cut -by c.s. > '31.3
Male Subsets N Mean S.D. t vs-Normals # %

Normals 30 26.35 3.224, '2 7

Neurotics 30 30.22 3.741 4.22*** 11 37

Pers'. Disorders 30 30.44 4.999 3-.42** 12 40

Sociopaths, 30 30.57 3.124 5,"06 12' 40

schizbphrenics 30 33.92 4.635 7.22** 22 73

Organics 30 34.56 4.938 7.49** 20 67

Cut 'by c.s. > 27.8
Famale Subsets #

4

Normals 30 23.75 2.532 --.. 0 0

Neurotics 30 28.83 4,161 5..62** 17 57

Pers,. Disoders 30 29.27 3.605 6.74 18 60

Sociopaths 30 30.02 3.514 7.79*** '21 70

Schizophrenics 30 32.45 5.625 7.59*** 24 80

Organics 30 33.79 6.5f2 7.73 25 83

a Maximum value for totalF set at 70

** = £ .01

= .001
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Table 2

Analysis of Deviant "False" Responses by Subsets

Cut by c.s. )18
Male Subsets N Mean S. D. t vs Normals # %

Normals 30 8.87 4.256 ---- 2 7

Neurotics- 30 12.63 4.475 3.28* 3 10

Pers. Disorders 30- 11.83 3.724 2.82** 2 7

Sociopaths 30 12.77 5.226 3.12* 6 20

Schizophrenics 30 13.90 4.621 4.41** 7 23

Organics 30 10.53- 3.774 1-.58 1 3

Cut by c.s. 13

Female Subsets # %

Normals 30 5.90 2.890 1 3

Neurotics 30 9.90 4.213 4.21** 6 20

Pers. Disorders 30 10.13 3.373 5.13** 8 27

Sociopaths 30 12.40 4.909 6.14*** 11 37

Schizophrenics 30 12.83 4.517 6.96*** 17 57

Organics 30 9.06 3.915 3.50 3 10

** = < ' .01

** .< .001
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adjustment. Total F scores greater than 70 were entered in the denominator
as 70.

'Enter Table 3 about here

Discussion

Basically, results for 180 subjects in the male-group and the replication
of the tests on the female group of 180 support the hypotheses proposed. The
array of means for total F shown in Table 1 -for the 12 subsets, though running
in the right direction, shows significant differences only when comparing the
normal.s to the schizophrenics and organics. The normals do show a higher mean
level of total F than any other subset in both the male and female groups,
from which it is inferred that normals are, overall-, more able to assert
themselves than are patients.

The data for means of the deviant F responses- show somewhat stronger
differentiation of normals from-most of the clinical groups than-did total F,
doing least well on the organics, who were especially well distinguished-by-
their low- total F. It -seems qu-ite clear that psychiatric patient groups tend
to give more deviant F responses than normals , from which it is inferred that
they are prone to irrational opposition or negativism at times.

,Of special interest is the synergistic combinatfon of these two related
variables, best displayed by the ratio of the 4th root of the-deviant F to
total F. The 4th root of deviant F-was empToyed-because this best synchronized
the variances of the numerator and denominator. This ratio -provided the best
discrimination between the normal grou and all clinical groups, with higher
scores associated with maladjustment ,. .ental. illness. Examining not only the
t-test data but the percentage of each group exceeding the critical scores set
for the male and female groups, we can see that a single screening-score cuts
a relatively small- proportion of our well-adjusted normals (i.e., a- low base
rate of false positives among normals), while cutting a rather substantial
proportion of the various psychiatric patient groups. The ratio -is clearly
superior to either component separately, and differentiates normals at the
.001 level from all psychiatric sub-groups tested. It is to be noted that
the scores shdwn contain no correction for defensiveness. When a correction
is applied it brings about still better differentiation between normals and
patients, but this point will not be elaborated here as it is not essentiai
to the basic theory.

These findings are of special interest because they reveal a common element
in the behavior of patients who bear very different diagnoses. The nay-saying
set of an individual may legitimately be considered a "behavior sample" whether
on a psychological test or in everyday life. It may seem difficult to reconcile
inadequate nay-saying as a deficit o the power of self-asserti..n with the
tendency toward irrational or deviant F responses. But Rollo flay in his book,
Power and Innocence (1972), makes the point that a sense of helplessness 6r
lack oi control of one's own destiny can ultimately generate rage. If total
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F reflects the sense of autonomy or power, and deviant F contains an element
of rebellion, it seems plausible that there can be some kind of interaction
between these variables even in the process of responding to the PSI.

The useful interaction between the 4th root of deviant F and total F
in a ratio relationship is congruent with the concept of a moderator variable.
In this instance it would appear the deviant F is the primary predictor, most
closely related to the suhiect's classification as normal or patient. But the
positioning of total F, a variable less closely correlated with the criterion,
in the denominator markedly enhances the relationship. Some peripheral
research not yet completed indicates that total F can serve effectively as a
moderator variable for some other PSI scales, including the already admirable
Alienation scale developed by Lanyon, yielding modest incremental validity.

The military services provide a special crucible in which officers and
enlisted personnel can be heavily stressed. Although the stress is probably
g'reatest during times of war, peace-time service does have its psychological
pressures, and among the prominent pressure situations are officer-training
programs at the service academies and OCS centers. A special problem may be
generated in the form of internal conflict between the demand for absolute
obedience to command authority and the-expectation that an officer wi.ll show
fierce and- determined resistance to the enemy, as well as demonstrating
decisiveness and firm resolve as a leader of his own unit.* To handle such
seemingly dissonant roles (assertion and obedience) requires considerable
flexibility as well as sound judgment of situations and people. It would be
of interest to see whether the scores referred to in this paper have any
predictive validity for -performance of cadets during their officer-training;
and also to see whether their scores on such an instrument will show significant
changes from year to year as a result of the type of training they have undergone,
using a matched sample of students in conventional colleges of universities
(not -in ROTC) as controls.

in recent years more attention has been devoted to the concept of life
stress, built on basic research such as Selye's (1976) and extended by Holmes
and Rahe (1967) to take into consideration life events as psychological
determinants of illness. Some persons fall ill under the impact of only small
doses of stressful events, while others thrive on heavier doses. The 4th root
ratio may help to measure "resistance to stress," which could have value for
selective placement of mil -tary personnel.

Finally, it should he noted that the concepts and methods put forward in
this paper may not be limited to application via the PSI. Other personality
inventories could serve equally well or even better if they are reasonably
subtle and constructed so as to pull roughly equal numbers of true and false
answers significant for psychopathology. Much information on both normals and
patients is undoubtedly available on file, which could be analyzed retrospectively
to verify or refute the hypotheses of this research.

360



References

Ellis, A. & Grieger, R. Handbook of rational-emotivetherapy. New York;

Springer Publishing Company, 1977.

Holmes, T. H. & Rahe, R. H. The social readjustment rating scales. J.

Psychosom. Res., 11: 213-218, 1967.

Lanyon, R. Psychological Screening Inventory: Manual. Goshen, New York.

Research Psychologists Press, 1973.

May, R. Power and Innocence. New York: Norton and Company, 1-972.

Mill, J.-S. On Liberty, Representative Government, and The Subject of

Women-Three Essays. London: Oxford-University Press, 1963.

Selye, H. The Stressof Life. New York: McGraw-Hill, 1976.

361



THE AFMET PROJECT AND THE BLOOM SENTENCE COMPLETION SURVEYS

Wallace Bloom, Ph.D, Wilford Hall USAF Medical Center

INTRODUCTION

Unresolved psychological problems that existed prior to enlistment in the
USAF often contributed or led to poor emotional adaptation to military life and
then to involuntary separation. The various services have researched ways to
identify in advance, the individuals with significant psychological problems
"who would fail to function effectively in the military environment (Bucky and
Edwards 1974, Guinn, Johnson and Kantor 1974, LaChar et al. 1974, Plag 1962).
The Air Force Medical Evaluation Test (AFMET) was begun in June 1975 (Bloom
1977,1980, O'Hearn and Bloom 1978). In Phase I, each airman entering basic
training at Lackland AFB was given a TRUE/FALSE history-opinion-interest inven-
tory (HOI) and 457,467 had been tested by 30 September 1981. Those identified
by computer scoring as low mental health risks (approximately 93.3%) continued
basic training without further mental health screening. In Phase II, those not
identified as low-risk 30,458 were called in for individual mental status inter-
views (Bloom 1981) with a mental health technician at their squadrons and addi-
tional psychological tests were administered. The reports of these interviews
and tests were reviewed by a clinician who determined which additional trainees
(approximately three out of four) might then be identified as low risk and not
require further evaluations. In Phase III, those individuals not -already
identified as low risk are refred 1u the Mental Hygiene Clinic for clinical
assessments and appropriate J3llowup actions i.e. return to duty, referred to
other agencies, or diagnosed-and recommended for discharge consideration. To
date 2,121 were recommended -for discharge, and 2,634 were discharged oy other
agencies before AFMET evaluations were completed.

BSCS

The Bloom Sentence "ompletion Survey (BSCS) (Bloom 1975, 1979, 1980) has
been used since 1 Janu, y 1976 in AFMET Phase II. The test items had been
constructed and selected to reveal each subject attitudes toward seven (7)
areas: People, Physical, Self, Family, Psychological Self, Self-Directedness,4
Work, and Accomplishment. After five hours of instruction and several weeks of
supervised practice, it was rare that the scoring of the enlisted mental health
t-_hnicians differed on more than two (2) of the thirty-five (35) scored items
from that of the instructor. Inter-rater reliability was over 94 percent.

The M/ PI initially used as the Phase II test was found to be not suitable as
a screening device even after new Air Force norms were established (Bloom 1977 b).

However, it is now used in Phase III clinical assessment on an 'as needed"

basis.

Validity

The validity of this sentence completion survey was tested against the cri-
terion of retention or discharge. Table I illustrates that during the year end-
ingFebruary 1, 1979, there were 3,541 adults tested and each and every subscore
separately was significantly related to outcome. Noteworthy was that the com-
posite score of those returned to duty (RTD) after the Phase II interviews were
more than 14 points higher (9.3771) than those discharge after Phase I1 (-5.4724).
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Stability

The Stability of the test over time was illustrated in Table 2. During
five separate increments of 19,712 subjects tested between January 1, 1976 and
October 1, 1981 there were general similarities in average-composite scores and
the subscores showed oply slight differences over the six years. During these
years there were 42 technicians evaluators scoring these -tests, and none were
present the entire time. Usually there were only 11 assigned at any one parti-
ular time. Properly trained technicians came up with reliable scores year after
year

Excessive Neutral Responses

-When an analysis sheet shows four or more neutral scores, it has proven
helpful to go back and review these items. Three typical characteristics have
been identified. First, there are the clients who are evasive, such as- one who
indicated (Item 10) MY BODY IS my body. (Item 2) WHEN I LOOK AT MYSELF, I see
myself. Secondly are those who hedge or are noncommital by combining both pos-
itive and negative statements in one response. Equivocators have responded:
"WHEN I LOOK AT MYSELF I SEE some things I like and some I don't like... WHEN
I'M UNDER PRESSURE OR THE WORK GETS HARDER, I work harder or quit." Thirdly
are those who do not complete a test item even after inquiry or help from the
examiner. These are avoiders and careful interviewing often can reveal exactly
what each is avoiding and the experiences of feeling involved. A second look
at the neutrally scored test items has helped to identify defensive areas of
EVADERS, EQUIVOCATORS and AVOIDERS and facilitated further clinical assessments.

Suicidal Ideations

Early in this project, it was observed that some responses to BSCS Item 12,

often suggested extreme depression and/or suicidal ideas. Examples are:

THERE ARE TIMES WHEN I:

Want to crawl under a rock and die.
Wish I were dead.
Feel like running away.
Wonder why I was ever born.
Could shoot myself.

There also were some individuals, so preoccupied with thoughts of suicide,
that mentally they could not project themselves into the future. We called this
a "Brick Wall Factor." Stem items originally selected to elicit attitudes toward
ACCOMPLISHMENT because they focused on future activities, at times were answered
in a grossly negative way or not answered. For example:

Item 15. TEN YEARS FROM NOW:

I don't know
I may be dead.
If I will be alive.
Want to be Dead.

Probably won't be living.
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Item 31. LOOKING AHEAD TOWARD THE FUTURE.

I may-not have a future.
See-nothing for me.
I doubt if I'll amount to anything.
I just live from day to day.

Item 39. SOMEDAY I WILL:

Probably kill myself.
Die.
That's a stupid question
Won't have anything to worry about. (?) be dead.
Go too far. (?) Get hurt, (Patient drives recklessly).

Suicidal thoughts also have been suggested by responses to other stem items.
For example:

Item 20. SECRETLY, I wish I were dead.
Item 4. MOST PEOPLE DONT'T KNOW THAT I think about death.
Item 36. WHEN I LET-MYSELF GO I do reckless things. (Tell me more.) I

drive too fast, once at night I drove on the wrong side of the
freeway, just for kicks.

Item 28. PEOPLE THINK OF ME AS not doing what I say, but someday I'll
show them.

Indications of more than normal suicidal risks can and have been noted in
at various times, in almost any test item. These are not limited to items 12,
15, 31, and 39. Trainees whose responses indicated questionable suicidal risks
were referred to Phase III or placed in protective hospitalization. In the six
years of the project and the screening of almost half a million trainees there
have been no suicides although approximately 15 would have been expected based
on National averages.

Conclusion

In the first six years of the AFMET Project over 450,000 trainees were
screened and more than 30,000 individually interviewed and tested. Responses
to the Bloom Sentence Completion Surveys clinically helped us to interview,
reveal defensive coping styles, evaluate suicidal risks, and statistically
suggest possible discharges. A data bank of demographic and mental health
information has been established and is to be further analized to identify fac-
tors relating to success or failure in military service

364



REFERENCES

Bloom, W. Manual, Bloom Sentence Completion Surveys; Student and Adult
Effectiveness Training Associates of San Antonio, 133 Twinleaf Lane,
San Antonio,- Texas 78213, 1975

Bloom, W. Air Force-Medical Evaluation Test, USAF-Medical Service Digest 28,(2)
1977a.

Bloom, W. Relevant MMI Norms for Young Adult Air Force Trainees. Journal of
Personality Assessment 1977b 41(5) 505-510.

Bloom, W. Manual: Bloom Sentence Completion Survey: Student, Chicago, Illinois
Stoelting Co. 1979.

Bloom, W. Manual: Bloom Sentence Completion Survey: Adul, Chicago, Illinois
Stoelting Co. 1980a.

Bloom, W. Air Force Medical Evaluation Test (AFMET) Identifies Psychological
Problems Early. USAF Medical Service Digest Nov-Dec 1980b, 8-9.

Bloom, W. Assessment of Patients: The Standardized Report of Interview (SRI).
Military Medicine, 1981, 146(9) 639-641.

Bucky, S. F. $ Edwards, D. The Recruit Temperament Survey (RTS) as it discriminates
between psychoses neuroses, and personality disorders. Journal of Clinical
Psychology 1974, 30, 195-199.

Guinn, N., Johnson, A. L. & Kantor, J. E. Screening for adaptability to military
service. Report no. AFHRL-TR-75-30 Air Force Resources Laboratory, May
1975.

LaChar, D., Sparks, J. C. Larsen, R, M. , & Bisbee, C. T. Psychometric prediction
adaptation for USAF basic trainees. Journal of Community Psychology 1974,
2(3), 268-277.

O'Hearn, T. P. & Bloom, W. The Air Force Medical Evaluation Test (AFMET) Program:
A Three-Phase Assessment Program. USAF Behavioral Sciences Symposuim
May 24, 1978.

Plag, J. A. Pre-enlistment variable related to the performance and adjustment
of Navy recruits. Journal of Clinical Psychology 1962, 19,168-171.

365



TABLE 1
BLOOM SENTENCE COMPLETION SURVEY SCORES

USAF BASIC TRAINEES,-LACKLAND AFB, TEXAS
February 1, 1978 to-February 1, 1979

ALL n=2599 n=867
n = 3541 Phase II.RTD Phae Ii-M1,0

i sd 7 sd _ ad t

People -1.0345 2.792 - 0.7995 2.795 - 1.7070 2,720 8.45"

Physical Self .8560 2.8371 i.3190 2.694 -0.4302 2.710 16.48"*

Family 1.1966 3.0205 1.5975 2.825- 0.0358 3.287 12.53"*

Psychological Sel, -0.0997 2.9780 0.4871 2.896 -1.7785 2.579 21.70"*

Self-Dlrectedness 1.8718 2.5805 2.5979 2.199 -0.1788 2.507 29.09"*

Work 0.8543 2.6334 1.2301 2.732 -0.2099 2.056 16.36"*

Accomplishment 2.3507 3.0085 2.9450 2.746 0.7197 2.831 20.19"*
Composite Score 5.9952 11.5312 9.3771 10.018 -3.5490 10.306 32.20"

n =688N n = 199
MHC RTD MHC Discharge

7 sd 3 sd t

Peopie -1.6192 2.974 -1.6382 2.069 0.10

Physical Self - 0.0843 3.247 - 0.6482 2.574 2.56*

Family 0.2747 3.334 -0.1256 2.937 1.64

Psychological Self - 1.3677 3.148 - 2.0050 2.251 3.19" *

Self Directedness 0.5625 2.653 - 0.8040 2.326 7.06* "

Work 0.1831 2.172 - G.4523 1.961 3.93*"

Accomplishment 1.2631 3.300 0.2010 2.476 4.92"*

Composite Score -0.7878 11.503 -5.4724 10.046 5.60*"

NOTE: *Total subjects testod was greater than sum of subgroups as 75
subgroups were not Interviewed at Phase II due to Intervening
civcumstances.
#20 subjects who by-passed Phase II or wer Incompletely Identified

therip were seen at Phase III, Mental Hygiene Clinic.

RTD - Return to Duty MHC - Referred to Mental Hygiene Clinic
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HUMAN DEVELODMENT CENTER - A MOVEMENT

TOWARD PREVENTIVE MENTAL HEALTH

DAVID A. GILES, Ph.D.
CAPT., USAF, BSC

SHEPPARD USAF REGIONAL HOSP ITAL
SHEPPARD- AFB, TX 76311

A unique set of environmental and interpersonal demands are associated with
the first six months of an individual's enlistment in the military service.
During basic military training and technical training school, individuals experience
developmental crises, such as separating from family and friends, conforming to
external demands, and attempting to establish self-identity and autonomy. This
developmental stage is usually a time of rapid personal growth and accomplishment;
-however, adjustment problems can adversely influence the student's adaptation to
the military to the degree that administrative separation becomes the only feasible
solution.

In 1978, the Air Training Command (ATC) launched the Human Development Center
(HDC) concept. This experimental program was designed to-meet the unique needs
of students in training and reduce the expense of student training failures.
The HDC-mission at Sheppard AFB was to "save training coIlars" by providing early
identification and prompt mental -health services for the 4500 students assigned
to technical training. This goal was achieved by devising an intake system that
included a psychiatric technician's assessment, as well as an evaluation by a
mental health professional. The time from referral to written response averaged
five (5) days (with less time- required for a verbal response). Special evening
clinic hours were established to facilitate the evaluation process and reduce
the- student's time spent away from the classroom. Workshops in providing accurate
and useful data on the mental health evaluation requests were also conducted'with
those individuals who frequently refer students.

The scope of the HDC mission rapidly increased to include providing mental
health services to the school staff (instructors) and other permanent party
assigned to the student training squadrons. In 1980, the five professionals
and three technicians assigned to Sheppard's HDC provided direct patient-care
services to over 1600 individuals, in addition to establishing preventive
approaches such as the student liaison program.

STUDENT SQUADRON LIAISON PROGRAM

Mlental health providers accept the responsibility for showing how psychological,
emotional, and social factors impact upon the individual, in additior, to assessing
what interpersonal and environmental supports exist. These goals are usually
accomplished by L e or more of the following approaches: (a) Tertiary prevention--
designed to lower the incidence of enotional problems L. providing prompt treat-
ment and after-care services; ,b) Secondary prevention--designed to reduce the
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incidence of emotional problems by early identification of problems before they
become severely dysfunctional, and (c) Primary prevention--designed to lower
incidence rates by elimination of harmful social and environmental stress by
promoting positive social change within the technical training environment.

Initial efforts by the HDC staff were directed toward providing tertiary
and secondary prevention. The student squadron liaison program placed a HDC
staff member in each of the five technical training groups. The initial focus
was on improving the line officer's (commanders and instructors) ability ')
identify students with potential emotional problems. Several formal worksnops
on early identification presented to squadron commanders and staff were later
expanded and conducted with technical school instructors. HDC staff members also
sponsored an annual technical training center-wide social event involving a "Texas
Goat Roast and Chili Cookoff". This social event facilitated the communication
between squadron commanders and school staff, as well as promoted HDC's involvement
in the training operation.

The adoption and incorporation of HDC's preventive mental health approaches
are due in large part to the direct communication efforts of HDS staff members
with the line and unit commanders. A computer-assisted review of the 1980 HDC
records reflected that a majority of the student referrals had no significant
diagnosis or intervention recjmmendation. This finding indicated a great deal
of wasted time was occurring in formulating mental health evaluations that
contained few recommendations; consequently, modification of the referral pattern
became a prime HDC goal. HDC expanded its operation to two satellite offices
within the classroom buildings to screen referrals prior to the initiation of a
formal mental health evaluation request. This change not only reduced unnecessary
referrals but avoided students being unnecessarily out of the classroom, provided
feedback quicker, and provided the opportunity for further HDC program development.
The commander's acceptance and implementation of HDC recommendations significantly
fostered the evolution and enhancement of mental health services at the Sheppard
Technical Training Center.

FUTURE DIRECTIONS

Efforts are presently underway to increase the effectiveness of medical
care by interfacing with the oreventive case-finding efforts conducted at the
basic military training center. The Air Force Medical Evaluation Test (AFMET)
is a screening-device employed during the first weeks of basic training to
identify students with a "high-risk" for developing adju'stment and/or emotional
problems. This identified "high-risk" population frequently demonstrates
difficulty adapting to the demands of military service both in basic training and
advanced technical training. Sheppard's HDC is pioneering efforts to utilize the
AFMET program data to facilitate early identification and provide prompt inter-
ventions when necessary.

The preventive mental health model at Sheppard AFB, which emphasized
extending mental health services beyond the clinic or hospital setting, has found
tremendous acceptance with most base organizations. HDC staff members have been
able to conduct adjustment seminars at the Correctional Custody Facility (CCF)
and Security Police (SP) squadron. Efforts are also in progress to provide
stress management techniques to rated personnel of the 80th Flying Training
Wing. The guiding principle in divising these consultation approaches has been
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to make recommendations as pragmatic and relevant as possible to the consumer's
needs. The integration of the mental health professional and the line commander
has resulted in an improved health-care delivery system and reduced the counter-

productive effects that mental health problems exert on organizational effectiveness.
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THL INTERPERSONAL DIMENSIONS OF THE PASSIVE-DEPENDENT AND COMPULSIVE

PERSONALITIES IN THE MILITARY

Frank E. Emmett, Jr., Ph.D., Wilford Hall USAF Medical Center

INTRODUCTION

In 1969 Theodore Millon attempted to clarify many of the issues that
have plagued clinical psychology's attempts to devise a system-of nosology
in psychopathology which would be testable and verifiable. He set as the
cornerstone of his-theoretical framework the concept of the basic personality
style. In enumerating eight basic patterns and their accompanying dysfunctional
behaviors, Millon set forth the possibility of verification of these behavioral
signs by other clinicians.-

A great deal -of interest in this type of specificity of behaviors in psycho-
pathology -has been generated by the publication of the third edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-III) by the American
Psychiatric Association (1979). Millon -served- as senior consultant to DSM-III
in the area of personality disorders, and many of his concepts were utilized.
In- addition, there has been increasing interest in the literature, and within
the framework of DSM-III, about the role of personality disorders in adjustment
and decompensation. In-a manner similar to Millon's, DSM-IIIhas made the
personality disorder the keystone of more severe functional disorders.

This study assessed the specified behavioral components of two of Millon's
basic personality styles observed within a military outpatient mental health
environment. Using the guidelines and concepts set down by Millon, pencil and
paper instruments were used to measure the specified behaviors of the two per-
sonality styles.

METHODS AND PROCEDURES

Millon's system is based upon the occurrence or nonoccurrence of certain
behaviors within the interpersonal domain of the individual. In developing
the personality disorder as the keystone of his theory Millon -has utilized
four areas of functioning which give rise to the most descriptive picture of
the individual's behavior:

1. Interpersonal Perception -- how the individual is perceived by others
2. Cognitive Functioning -- what composes the mental set of the individual
3. Self-Image -- how the individual sees himself
4. Interpersonal Behaviors--- how the individual behaves towards others.

Of the eight basic personality disorders specified by Millon, a prior pilot
study conducted by the athor had isolated the passive-dependent (Style C) and
compulsive personality (Style G) as the personality styles most frequently seen
in a military clinical population.

The task then became one of matching the behaviors specified by Millon under
the four central traits for the two personality styles with specific clinical
tests or scales that would measure the presence and degree of that behavior.
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Examining Millon's central traits for each personality style under investi-
gation yielded the following-descriptions:

I. INTERPERSONAL PERCEPTION

Passive-Dependent Compulsive

"Gentle Affability -- ,kind, soft, "Restrained Affectivity --

humanistic, inadequate, responsible emotionally- controlled, grim,
to others, obliging, grateful." cheerless, respectful, duty-

-bound, moralistic.

11. COGNITIVE FUNCTIONING

"Cognitive Denial -- refusing to "Cognitive Constriction --

admit discomforting thoughts about narrow-minded, overly methodical
self or others." and pendantic in thought.'!

III. SELF-IMAGE

"Inadequate-- views self as inferior, "Conscientious -- views self
fragile, unworthy, coooperative, con- as- -pr-ctical, prudent, mora-
siderate, unambitious, pitiful." listic, responsible, tense,

perfectionist ic."

IV. INTERPERSONAL BEHAVIOR

"Interpersonal Compliance -- willing to "Interpersonal Respectfulness --

submit and oblige others, conciliatory, ingratiating with superiors,
suggestable, -placating, helpless, sacri- formal and legalistic with sub-
ficing, clinging." ordinates, conforming, -polite,

deferential, autocratic, ritualis-
tic'."

Using the guidelines and concepts set-down by Millon, pencil and paper instru-
ments were selected to measure the specified behaviors of the two personality styles.

The instruments involved-in this study were: (1) The Sixteen Personality Factor Ques-
tionnaire -- 16PF (Cattell, 1968); (2) The California Personality Inventory's
Dominance and Femininity Scales (Gough, 1957); (3) FundamentalInterpersonal Rela-

tionship Orientation -- Behavior, FIRO-B (Schutz, 1966); (4) Rehfisch Rigidity
Scales (Rehfisch, 1958)-; (5) Rotter Internal/External Scale (Rotter, 1966); and
(6) Interpersonal Behavioral inventory -- IBI (Lorr et al, 1965). Coupling the
four central traits and the instruments designed to measure the trait components
yielded Table 1.

The research population consisted of 50 persons for each of the two persona-

lity styles (25 males/25 females) for a total sample of 100. The subjects were
active duty military members who were seeking outpatient psychotherapy or evalua-
tion, and who volunteered to participate in the research. (All research procedures
and protocols for the use of subjects were cleared through the Wilford Hall Human
Subjects Committee.) Psychologists and social workers at the Mental Hygiene Clinic,
WHMC, Lackland AFB, TX served as interviewers and raters who assessed the indivi-dual's personality style to determine if he/she possessed one of the styles under
investigation. Prior to the start of the research an extensive training program
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in Milion's criteria was conducted by the Experimenter. After an in-depth inter-

view if the initial rater believed that the subject possessed one of the personality

styles under investigation the subject was referred to a second rater who also

interviewed him/her. When there was concurrence between the two raters that the

subject-possessed the same personality style, the subject was administered the

battery of test instruments by the seco-id rater, while the initial rater completed
the behavior rating scale (IBI).

RESULTS

The initial computations involved a multivariate 2'personality style) X
2(sex) analysis of variance (MANOVA) with the 28 different scales as dependent
measures. When the results of any of these MANOVAs were significant, univariate
2x2 an-lyses of variance (ANOVA) were performed on the scales which served as
criteria in the MANOVA. Pillai's trace statistic was utilized to obtain approxi-
mate F statistics due to its superior discriminating power and robustness in
dealing with diffuse structures (Olsen, 1976).

The results from the MANOVA indicated that there was a significant differ-
ence between the Passive-Dependent and Compulsive personalities, as well as
between males and females along the 28 dependent variables. The null hypothesis
for no interaction between personality style by sex could not be rejected. (Table 2)

Looking at the ANOVAs for the four central traits yielded the following results.

I. Interpersonal Perception (Tables 3&4)

Millon believes that the Passive-Dependent individual is perceived by others as
being "gently affable," i.e., having rather kind and humanitarian impulses towards
others-. These individuals minimize their accomplishments and give notoriety to
their inferiorities. They assume personal blame for problems that they have brought
to others. Their friends view them as generous, cooperative, and thoughtful and
note their generally apologetic and obsequious nature. In order to secure consistent
care and affection from others on whom they are so dependent, Millon believes that
these individuals must be admiring, loving, and willing to give their "all" for the
other. They have learned how to behave affectionately towards others, and appear
to possess a real capacity to give affection, respect, tenderness, and consideration.
All of these interpersonal behaviors are perceived by others, and the Passive-
Dependent person hopes that by behaving in such a manner that they will be protected,
loved, and taken care of by an individual stronger and more able -than themselves.
Based upon the results from this study, only parts of Millon's hypotheses on the
Interpersonal Perception of the Passive-Dependent personality could be supported.
Rather than being outgoing towards others, they appeared to be introverted and
anxious in social situations (16 PF, Factor A). They were not overly trusting

(16 PF, Factor L). They did present themselves as meek, sensitive, and gentle (CPI,
Femininity). They appeared to others as needing a greater amount of support and

guidance (IBI succorance), and willing to take the blame when things went wrong
(IBI abasement).

Millon believes that Compulsive individuals tend to restrain their affect,

to be emotionally controlled, and perceived by others as grim and cheerless. They
are portrayed as being rather austere and serious. Socially they appear rather
stubborn, uncreative, and unimaginative. They seem most content with their nose
to the grindstone, working on matters of detail and organization rather than inter-
acting socially. These hypotheses were only partially supported in this research.

The Compulsive sample was not socially austere and withdrawn (16 PF, Factor A), nor

were they excessively rigid. (Rehfisch Rigidity Scales). They did appear to be
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serious and ambitious (CPI Femininity), as well as presenting themselves as some-
what self-reliant (IBI succorance), not requiring the support of others.

II. Cognitive Functioning (Table 5)

Millon characterizes the cognitive functioning of the Passive-Dependent
person as one of denial of these individuals' discomforting thoughts about them-
selves and their strong dependency needs. These individuals constrict their world-
view and limit their awareness of self and others to that which is within comfortable I
boundaries. There is an attempt to rationalize failues and the need for someone on I
whom to be dependent by blaming physical illness, unfortunate circumstances, or luck. 4

The picture that emerged from the present study was that the cognitive denial of the
Passive-Dependent person either fails easily or does not exist at all. They did not
appear to be able to deny to themselves their feelings of anxiety and emotional
lability (16 PF, Factor C). They appeared to proceed through life in a rather
passive manner, seeing life in very somber terms (16 PF, Factor F). They seemed to
believe that they are controlled by external forces (Rotter I/E) and do not have
the ability to compete for themselves (IBI, Competition), and thus don't make the
effort.

For Millon, the cognitive world of the Compulsive personality is one-of con-
striction, of being rather narrow-minded and pendahtic in thought. These cognitions
are hypothesized to result from the contradictions in the personality organization
of these individuals, wherein they would outwardly conform but internally be filled
with unconscious impulses to act out in some socially disapproved manner. To pro-
tect himself, the Compulsive individual takes few risks and attempts to operate
with some degree of certainty in his life so that his equilibrium is undisturbed.
This constriction allows -them to maintain a steadfast-control over their emotional 4
worlds. Millon's hypotheses on this central trait appeared to have gained some
support from the present study. The Compulsive sample presented their cognitive
world as one of emotional stability, maturity, and the ability to face reality in
a calm and restrained manner (16 PF, Factor C). However, counter to Millon's
concepts, the Compulsive sample did not appear to be sober, taciturn, and serious
on Factor F of the 16PF. Both the Rotter I/E Scale and the Detachment and Competition
scales of the IBI appear to reflect a great deal of control of self and a desire to
claim responsibility for whatever positive reinforcements came their way rather
than share credit with another.

III. Self-Image (Table 6&7)

Millon postulated that the passive-dependent person viewed himself as a rather
weak, inferior and unworthy individual who is cooperative with others, is considerate
of their feelings, and generally unambitious. The lack of dominance and command over
others was demonstrated by the sample's low scores on the Dominance scale of the CPI,
and was further confirmed by the raters scoring them low on the Dominance scale of
the IBI. This would suggest a very apathetic, shy, unassuming, suggestable, and
reserved set of individuals. This apparent lack of self-direction and control was
further evidenced in their low scores on the 7;.pressed Control dimension of the FIRO-B.
While it was initially hypothesized that these individuals would manifest some degree
of gregariousness, the data from the Expressed Inclusion dimension of the FIRO suggests
that they are more reluctant to engage in an interpersonal liason.

The Compulsive person was believed to see himself as practical, prudent, moralis-
tic, somewhat tense, and responsible for self. On Factor C of the 16PF the Compulsive
sample presented themselves as being very conscientious, persistent, moralistic, and
staid in their attitudes. In the present sample men scored significantly higher than
women, regardless of personality style. The controlled, compulsive, and exactness of
this samples' self-image was demonstrated well on Factor Q3 of the 16PF. These
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individuals appeared to be ritualistic and demanding upon themselves and others.
Both the CPI and IBI Dominance scales indicated that these individuals are able to
control and direct others. This is confirmed by their scores on the Expressed
Control dimension of the FIRO. Interpersonally they appeared- to see themselves as
expressing only a moderate interest in being included in social groups and functions
as -measured- by the Expressed Inclusion scale of the FIRO. The raters' scores on the
IBI Affection scale appeared to bear out their lack -of affection and warmness towards
others.

IV. Interpersonal Behavior (Tables 8&9)

According to Millon, the interpersonal behavior of the passive-dependent is
characterized by compliance and a willingness to submit and oblige others, to be
concilliatory and placating towards them in a sacrificing and clinging nmanner.
Factor E of the 16PF did indicate a desire on the part of these individuals to be
submissive, obedient, easily led, and accommodating to the wishes of others. How-
ever, they did not appear to be overly tender-minded (Factor I, 16PF), or sensitive.
Neither the Wanted Inclusion or Affection scales of the FIRO were able to discrimin-
ate the two groups. However, both fell in the lower range of scores when compared
to the normative population. Their interpersonal reliance was strongly evidenced on
the Wanted Control scale of the FIRO, and it appeared that they wanted others to
guide and control their actions and dominate them. The raters found that the passive-
dependent person was prone to submit to the wants and demands of others, as their very
high score on the Submissive scale of the IBI indicated. However,they would not gen-
erally defer to the advice and- counsel of others (IBI Deference), but seemed to want
to go it alone in pursuit of their goals.

Millon believes that the interpersonal world of the Compulsive individual is one
of respectfulness and ingratiation towards superiors, while being formal and legalis-
tic with subordinates. There was an attitude of assertion and dominance presented by
this sample on Factor E of the 16PF. The Wanted and Affection scales from the FIRO
did not discriminate the two personality styles, but bcth were low when compared to
normals. The Wanted Control score from the FIRO strongly suggests that this person-
ality style was most comfortable when others leave them alone and allow them to be
self-directed. The IBI Deference scale scores for this group indicated that these
individuals tended to defer to the person in a superior position. However, they do
not really submit, as the IBI Submissiveness scale demonstrated. Rather, Chey defer
and appear to go along, and then do what they feel is right in order to accomplish
their superior's wishes.

SUTIRIARY

The results of this study indicated that many of Millon's initial hypotheses
about these two personality styles were confirmed. However, some significant
differences emerged. The passive-dependent individual was found to be interper-
sonally isolated and withdrawm, apparently fearful of further censure and rejec-
tion. They respond to events requiring a degree of self-reliance with emotional
liability and distress, rather than competing or making attempts at mastery. The
Compulsive individual did not appear to be dogmatic or rigid, in distinct contrast
to the prior literature about their functioning. However, they did appear self-
reliant and independent in their dealings with others, based primarily on their
internal control orientation. However, they can be outgoing and comfortable with
a small group of associates who are known and trusted. The results of this study
add to the increasing amount of empirically derived evidence of various personality
styles.
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TABLE I

Interpersonal Perception

Style C Style G

"Gentle Affability--kind, soft "Restrained Affectivity--emotion-
humanistic, inadequate, responsi- ally controlled, grim, cheerless,
ble to others, obliging, grateful." respectful, duty-bound, moralistic."

16PF

(Cooperative, trusting, outgoing) Factor A (Reserved, critical,distrustful)
(Trusting, pliant, accepting) Factor L (Dogmatic, irritable,suspicious)

CPI

Feminity Scale (Fe)

Appreciative, helpful, gentle, vs Hard-headed, ambitious as being
respecting & accepting of manipulative and opportunistic
-others in dealing with others

IBI

Succorance Scale

Wanting, needing and expect- Perceived as being able to take
ing help from others care of self without external

assistance

Abasement Scale

Willing to take the blame and Perceived as being responsible
responsibility when things go but not as being the sole heir
wrong to mistakes or misfortunes

Rehfisch Rigidity Scale

Dependent, anxious, guilt- Obsessive-thinking, suspicious
ridden, depressed

Cognitive Functioiing

"Cognitive Denial--refusing to "Cognitive Constriction--
.,dmit discomforting thoughts narrow-minded, overly methodi-
about others" cal and pendantic in thought"

Style C Style G

16PF

(Easily upset, worrying) Factor C (Stable, mature, restrained)
(Enthusiastic, heedless, Factor F (Sober, taciturn, serious)
happy-go-lucky)
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Rotter I/E Scale

External-Orientation Internal Orientation

IBI

Detachment Scale

Perceived as being more Perceived as being more de-
attached to groups and tached from groups and
persons persons

Competition Scale

Perceived as being less Perceived as being more com-
competitive petitive

Self-Image

"Inadequate--views self as "Conscientious--views self as
inferior, fragile, unworthy, practical, prudent, moralistic,
cooperative, considerate, responsible, tense, perfection-
unambitious, pitiful." istic."

Style C Style G

16PF

(Disregards rules, expedient) Factor G (Conscientious, persistent,
moralistic, staid)

Factor Q3

(Uncontrolled, lax, follows (Controlled, exacting will-
own urges, careless of social power, socially precise,
rules) compulsive)

CPI

Dominance Scale (Do) A

Retiring, unassuming, inhibited, vs Planful, confident, persistent,
avoiding situations of tension & persuasive, self-reliant, stern,

4
decision, lacking in self- responsible, self-confident,
confidence, submissive, sug- dominant, resourceful, ambi- 4

gestible, gentle tious, forceful, planful,
stable

IBI

Dominance Scale

Perceived as unable to domin- Perceived as attempting to domi-

nate or influence others nate and influence others
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Affection Scale

Perceived as being able to Perceived as being unable to
give and receive affection give and receive affection
easily easily

Interpersonal Behaviors

"Interpersonal Compliance-- "Interpersonal Respectfulness-
willing to submit & oblige ingratiating with superiors,
others, conciliatory, suggest- formal and legalistic with
able, placating, helpless, subordinates, conforming,
sacrificing, clinging." polite, deferential, auto-

cratic, ritualistic."

Style C Style G

16PF

(Submissive, dependent, humble) Factor E (Competitive, stubborn, aggres-
sive)

Factor I (Taking responsibility, self-
(Clinging, seeking help & reliant)
sympathy)

FIRO-B

High Wanted Inclusion Scdre Low Wanted Inclusion Score
High Wanted Control Score Low Wanted Control Score
High Wanted Affection Score IBI Low Wanted Affection Score

Deference Scale

Perceived as being less willing Perceived as being more willing
to defer to the opinions of to defer to the opinions of
those in authority those in authority

Submissive Scale

Perceived as more willing to Perceived as less willing to
submit to the wants of others submit to the wants of others

TABLE 2

PILLAI'S TRACE CRITERIA FOR IMNOVA HYPOTHESES

V df F

Personality Style 0.9014 1 22.53***
Sex 0.6241 1 4.09***
Personality Style x Sex 0.2862 1 0.99

***p < .001

379



I

TABLE 3

ANOVA FOR VARIABLES OF INTERPERSONAL PERCEPTION

Personality Style
Style C Style G

Scale H SD H SD MS df F

Factor A (16PF) 3.96 1.99 5.36 1.97 49.00 1 12.34***
Factor L (16PF) 5.42 2.52 4.74 2.03 11.56 1 2.22
Femininity (CPI) 22.80 5.20 18.50 4.65 462.25 1 24.59***
Succorance (IBI) 33.56 5.08 16.24 5.42 7499.56 1 273.36***
Abasement (IBI) 25.26 2.88 15.84 5.84 2218.1 1 107.04***
Anx in SS (RRS) 9.44 3.21 4.80 3.41 538.24 1 44.78***
Need Struc (RRS) 4.04 1.39 3.02 1.60 26.01 1 11.98***
Cons & Conv (RRS) 5.14 1.57 3.90 1.57 38.44 1 15.57* *

•***p < -.Uj1

TABLE 4

ANOVA FOR SEX OF INTERPERSONAL PERCEPTION

Sex
Males Females

Scale M SD H SD MS df F

Femininity (CPI) 18.26 1.53 23.04 1.61 571.21 1 30.39***
Need Struc (RRS) 3.84 4.22 3.22 5.37 9.61 1 4.43*

***p < .001

*p < .05

TABLE 5

ANOVA FOR VARIABLES OF COGNITIVE FUMCTIONING

Personality Style

Style C Style G
Scale M SD M SD MS df F

Factor C (16PF) 2.98 2.23 7.04 2.31 412.09 1 91.58**
Factor F (I6PF) 3.34 1.89 4.86 2.00 57.76 1 14.76***
Rotter li/E 12.24 4.27 6.44 3.75 841.00 1 46.97** -

Detachment (IBI) 23.08 6.74 26.82 6.90 349.69 1 7.57**
Competition (IBI) 11.92 2.82 22.42 4.93 2756.25 1 168.18* '

***p < .001

**p (.01
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TABLE 6,

ANOVA FOR VARIABLES OF SELF-IMAGE

Persondlity Style

Style -C Style G
Scale M ZSD M SD MS df F

Factor G (16PF) 5.20 2.10 7.98 1.45 193.21 1 65.]5***
Factor Q3 (16PF) 4.10 1.97 8.70 1.23 529.00 1 181.11***
Dominance (CPI) 15.50 5.77 30.12 6.60 5343.61 1 134.10***
Dominance (IBI) 10.78 2.00 20.70 4.41 2460.16 1 202.69***
Affection (IBI) 17.18 4.17 13.64 3.85 313.47 1 18.86***
Exp Incl (FIRO) 2.34 2.46 3.96 2.47 65.61 1 10.57***
Exp Control (FIRO) 0.82 1.31 2.94 2.75 112.36 1 23.62***
Exp Affect (FIRO) 2.58 2.06 3.22 2.39 10.24 1 1.97

***p < .001

TABLE 7

ANOVA FOR SEX OF SELF-IMAGE

Sex
Males Females

Scale M SD M SD MS df F

Factor G (16PF) 6.94 1.95 6.24 2.53 12.25 1 4.13"

*p < .05

TABLE 8

ANOVA FOR VARIABLES OF INTERPERSONAL BEHAVIOR

Personality Style
Style C Style G MS df F

Scale M SD M SD

Factor E (16PF) 3.48 1.97 6.34 1.86 204.49 1 55.24**
Factor I (16PF) 6.08 2.19 5.68 1.86 4.00 1 0.95
Want Inc (FIRO) 2.72 3.22 2.74 3.22 0.01 1 0.00
Want Control (FIRO) 5.62 3.17 3.00 2.28 171.61 1 23.06***
Want Affect (FIRO) 3.84 2.50 3.84 2.35 0.00 1 0.00
Deference (IBI) 27.54 3.34 30.64 5.97 240.25 1 11.18***
Submissive (IBI) 33.72 4.04 17.92 6.14 6241.00 1 195.01***

***p < .001
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TABLE 9

ANOVA FOR SEX OF INTERPERSONAL BEHAVIOR

Sex
Males Females

Scale M SD M SD MS df F

Deference (IBI) 30.42 4.60 27.76 4.99 176.89 1 8.23*

*p K .05
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Introduction

Civilized men/w.len have gained notable mastery over energy, matter, and
inanimate nature generally, and are rapidly learning to control physical suffering
and premature death. But, by contrast, we appear to be living in the stone age
so far as our handling of human relationships are concerned (Allport, 1958).

In his book The Nature of r;'e.iudice (1958), Gordon. W. Allport explained
that the world as a whole suffers from panic induced by that rival ideologies of
east and west, each corner of the earth has its own special burdens of animosity.
Today we still remain very conscious of moslems distrust of non-moslems. The
children of Jews whose parents escaped extermination in central Europe still find
themselves in the state of Israel surrounded by anti-semitism. As expressed by
Allport some twenty-four years ago, refugees continue to roam in inhospitable
lands and people of color suffer indignities at the hands of whites who invent and
support racist doctrine to justify their condescension. "The checkerboard of
prejudice in the United States is perhaps the most intricate of all," stated
Allport. This checkerboard prevails today within our highly advanced, complex and
scientifically intelligent society. Some of the barriers that block the acceptance
of individuals are realistically founded within the bounds of conflicts of interest.
However, I suspect that the most formidable foe that plagues the enhancement of our
society in the areas of interacial/intercultural acceptance is prejudice.

When we speak of prejudice we are likely to think of "race prejudice."
This is an unfortunate association of ideas, for throughout history human prejudice
has had little to do with race. The conception of race is recent, scarcely a
century old. for the most part, prejudice and presecution have rested on other
grounds, often on religion. Until the recent past Jews have been persecuted
chiefly for their religion, not for their race. Blacks were enslaved primarily
because they were economic assets, but the rationale took a racial form (Allport,
1958). Today prejudice by its mere biased-based nature alone has become the roots
of the racial formation.

What is Prejudice?

The question is asked, "what then is prejudice?" Gordon Allport investigated
this word in great detail. He states that the word prejudice is derived from the
Latin noun praejudicium, which has, like many words, undergone a change over time.
The stages of transformation as reported by Allport are as follows: (New English
Dictionary, Murray Ed. 1909):

(1) To the ancients praejudicium meant a orecedent - a iudgement based on previous
decisions and experiences.
(2) Later, the term, in English, acquired the meaning of a judgement formed
before due examination and consideration of the facts - a premature or hasty
judgement.
(3) Finally, the term acquired also its present emotional flavor of favorableness
or unfavorableness that accompanies such a prior or unsupported judgement.

Dr. Allport concedes, when interpreting the definition of prejudice from the New
English Dictionary that the wording recognizes positive as well as negative
prediudice: A feeling, favorable or unfavorable, toward a person or thing, prior to,
or not based on, actual experience. I agree with Dr. Allport that the biases of
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prejudice may be pro as well as con. However, as Dr. Allport so clearly states,
"It is nonetheless true that ethnic prejudice is mostly negative." The briefest
definition presented by allport is: Thinking ill of others without sufficient
warrant. This definition is derived from the thomistic moralists who regard
prejudice as "rash judgement." Allport gives credit for this definition to Rev.
J.H. Fichter (LaFarge, 1945). Thus Gordon Allport in The Nature of Prejudice
(1958), infers, implies, and hence indirectly explains that pre.iudice is an
illogical, unempirical belief system causing irrational human thinking, emoting
and behaving based upon irrationality. On the other hand, Albert Ellis in his
book Humanistic Psychotherapy the Rational-Emotive Approach (1973), states that
irrationality is any thought, emotion, or behavior that leads to self-defeating or
self-destructive consequences which significantly interfere with rational thought
processes, survival and happiness of an organism. In other words, giving due
consideration to the principle of parsimony (Ockham's Razor), an illogical belief
system is irrationality or irrationality is an illogical belief system. Illogical
belief systems and irrationality are caused by overcategorizations; foolish,
excessive demands; overblown generalizations and misconceptions made by individuals
against other individuals or groups of people. Hence, prejudice can be and end
product of human irrationality and an illogical belief system. Unfortunately,
the span of this paper will not enable me to explore the social learning and
biological basis of belief systems and human irrationality.

Allport (1958), even though not directly addressing belief systems and
irrationality seems to be still more explicit about prejudice: The pharse "thinking
ill of others" is obviously an elliptical expression that must be understood to
include feelings of scorn or disl!'e, of fear and aversion, as well as various forms
of antipathetic conduct: Such as talking against people, discriminating against
them, attacking them with violence.

Similarly, we need to expand the phrase "without sufficient warrant." A
judgement is unwarranted whenever it lacks basis in fact. A wit defined prejudice
as "being down on something you're not up on."

It is not easy to say how much fact is required in order to justify judgement.
A prejudiced person will almost certainly claim sufficient warrant for his views.
He will tell of bitter experiences he has had with refugees, catholics, or orientals.
But, in most cases, it is evident that his facts are scanty and strained. He
resorts to a selective sorting of his own few memories, mixes them up with heresay,
and overgeneralizes. No one can possibly know all refugees, catholics, or orientals.
Hence, any negative judgement of these groups as a whole is strictly speaking, an
instance of thinking ill without sufficient warrant.

Sometimes, the ill-thinker has no first-hdnd experience on which to base a
judgement. A few years ago most Americans thought exceedingly ill of Turks - but
very few had ever seen a Turk nor did they know any person who had seen one.
Their warrant lay exclusively in what they had heard of the Armenian massacres and
of the legendary crusades. On such :vidence they presumed to condemn all members
of a nation.

Ordinarily, pre.iudice manifests itself in dealing with individual members of
rejected groups. But in advoiding a negro neighbor, or in answering "Mr. Greenberg's"
application for room, we frame our action to accord with our categorical generalization
of the group as a whole. Vie pay little attention to individual differences, and
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overlook the important fact that negro X our neighbor, is not negro Y, whom we
dislike for good and sufficient reason; that Mr. Greenberg, who may be a fine
gentleman, is not Mr. Bloom, whom we have good reason to dislike. This process
is so common that Allport might have defined pre.iudice as:

An avertive or hostile attitude toward a person who belongs to a group simply
because he/she belongs to that group, and is therefore presumed to have the
objectionable qualities as ascribed to the group (illogical, irrational belief
system).

Finally, the point that Allport might have agreed with is that prejudice
is indeed the result of unfounded,. irrational beliefs and attitudes, lending
itself to an already established, well proven therapeutic mode of treatment and
becomes clear through his final definition:

Ethnic prejudice is" an antipathy (irrationality) based upon a faulty and
inflexible general-ization (illogical and irrational belief system). It may be
felt or expressed (irrational thinking and emotional consequences). It may be
directed toward a group as a whole, or toward an individual because he/she is a
member of that group (irrational behavior consequences).

RET and the RED Technique

Rational-Emotive Therapy (RET) shares the assumption, with other cognitive
explanations of emotions and behavior, that the content of thoughts leads directly
to emotional responses. In addition, RET makes another assumption: That rational
beliefs typically lead to emotional and behavioral responses appropriate to personal
goals, whereas irrational beliefs lead to sustained, dysfunctional emotional and
behavioral responses. Consequently, one of the main goals of RET is to eliminate
or greatly reduce irrational beliefs. RET is not a set of techniques; it is a
theory of neurotic disturbance and a way of understanding people that may be
applied to helping them change (Wessler & Wessler, 1980).

Since we have now seen that ethnic prejudice may be defined as irrational
emotional and behavioral responses resulting from irrational thinking, it only
appears rational that RET as an approach gives us a highly effective means to
reduce prejudice. Rational-Emotive Theory (RET) makes effective use of a logic-
based empirical process of scientific questioning, challenging, and debating the
irrational beliefs and opinions that make up illogical, irrational belief systems.
This scientific process may be referred to as making use of the Rational-Emotive
Disputing Technique (REDT).

The REDT process is viewed as following some basic RET stages which Richard
Wessler -(1980), calls initiating RET, defining problems, and changing irrational
beliefs. Much of the process is directed to the last stage, changing irrational
beliefs. Initiating RET and defining problems may be accomplished rather rapidly.
However, for the facilitator or counselor inexperienced in RET, defining problems
ties in most directly with the theory of RET and may prove somewhat difficult at
first (Wessler & Wessler, 1980). Certainly, training in RET theory and principles
are necessary prerequisites.

First and most important, there is no one way to practice RET. Facilitators'
styles in the use of Rational-Emotive Disputing Technique may range from a gentle,
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evocative approach to a directly -confronting approach. More often than not, a
facilitator or counselor will use different styles, depending on the client or
the group and what is happening during a particular individual session or group
exercise. Thus REDT is not synonymous with a particular style, nor is it
synonymous with particular techniques. REDT facilitators may differ in general
techniques used, amount of activity, and degree of directiveness. although all to
some degree would be both active and directive (Wessler & Wessler, 1980). Ruth
and Richard Wessler maintain that directiveness, naturally, implies a direction.
Directiveness is a very important factor when using this process to reduce
prejudice.

A facilitator may conceivably use the same techniques as a RET therapist,
yet not be practicing Rational-Emotive Therapy. Practicing RET means engaging in
psychotherapy according to RET principles. Practicing REDT means using a set of
techniques preferably in learning or a clarification group setting. REDT is to
be used only as a tool to reduce or eliminate the kind of irrational thinking
that produces problem emotion and behavior (prejudice, discrimination, hostility,
anxiety, etc.) REDT is partly a systematic, specific, questioning technique
directed not to confront the individual, but to confront an individual's manner
of illogical thinking. Through the Dersistent application of questioning an
individual's unfounded generalizations, a facilitator may guide an individual
toward becoming aware of his/her inflexible, irrational line of thinking. With
a renewed awarenessof one's faulty manner of thinking, one would then be more
susceptible to being open, more accepting of others as individuals, and less
prejudiced.

REDT is a process of reeducation and relearning. More explicitly, REDT is
used to undermine prejudice by adherence to the RET princip'os of disputing which
involves debating, discriminating, and defining. If an individual maintains the
irrational beliefs that all blacks are violent, dangerous, and oversexed, a
facilitator may debate these irrational beliefs by asking rhetorical questions
designed to rip up the false beliefs, such as: "What makes it so? What evidence
supports it? In which way does it have truth - or falseness?" RET theory
assumes, for example, that if an individual has a dysfunctional behavior or
emotional consequence -(discrimination and prejudice) following the occurence of
some unpleasant activating experience or event involving a black individual, that
individual would almost certainly have some kind of belief that directly sparks
this consequence, and that belief has irrational elements in it and therefore
constitutes an irrational belief. The disputing method takes any shaky hypothesis,
particularly one. that leads to poor results, such a. orejudice, and actively and
vigoriusly disputes it, until it gets surrendered or su,.n. ined if an individual
finds evidence to back a hypothesis, fine; he or she keeps- V,. i' ': finds
evidence against it, or if one does not find any to support I-, one gives it up
and looks for a better one. Debating, therefore, engenders an internal debate
between one's rational and irrational beliefs. And the ob4-.;t of the debating?
To destroy or at least minimize the irrationc1 beliefs (Ellis and Grieger, 1977).

Discriminating consists of the facilitator assisting and teachinq a student
to distinguish between wants and needs, desires, and demands. Rational and
irrational ideas. The process consists of showing an individual or a group the
good as well as the bad points in behavior; noting the difference between
undesirable and "unbearable" results in life; showing that hassles do not amount
to "horrors"; differentiating between logical conclusions about life and non
sequiturs; and discerning various other kinds of inconsistencies and contradictions
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in thoughts and behaviors as one debates with oneseli the irrational beliefs
that produce prejudice (Ellis, 1977). Another aspect of disputing is the act
of defining. Albert Ellis explains defining in RET as fol-lows: (This definition
is of course applicable to REDT). This scientific method usually starts off with
some kind of definition of terms and ends up with even finer and more discriminative
definitions. It tends to employ the principle of parsimony sometimes called
Ockham's razor. Like the practice of general semantics, originated by Alfred
Korzybski (1933), it particularly avoids and undercuts ox. y'neralizations, since
they contradict some of the basic principles of logic.

Example of How It Can Work

Let's consider an example of how REDT can work. If 3. , are prejudiced,
you may feel an intense dislike towards a group or race ol 1People. You resent
them and your behavior towards them may range from avoida- t Lo physical attacks.
On one occasion a member of this group may have behaved r - 1y towards you or
a member of your family and thereby contributed to your .,k.;.dice. You tend to
use several semantic absolutes of overgeneralization, wher making rLference to
tis group of people or one of its members and you probably tell yourself, irrational
,eliefs such as: (A) "All members of this particulp- group always act foolish,
therefore I'll never learn to accept and understand them as equals", (B) "Now
that I feel hostile towards this group of people, I can't stop feeling this way,
and I'll continue feeling so forever", (C) "Because I am better than these
people they should and must behave the way I'd like them to." The REDT
practicitioner would interrupt this kind of semantic looseness and induce you to
debate, define, and discriminate your terms and statements more precisely, so
that you -ee: (A) All members of a group of people do not always act fooli'i,
and threfore you can, if you want to, learn- to accept and understand them as
equalPs, (B) You can stop feeling the hostility you now feel. You certainly need
not feel that way forever, (C) Although it is good to have a nigh self-concept,
it can be enhancing to recognizL that the bei,,vior of different individuals is
usually the result of different sociocultural r.ctors. It would be impossible
for everyone to behave the same way. It is unnceessary for other groups of
individuals to behave as you do in order for you to understant them. Think,
how boring it would be if everyone behaved in the same manner.

REDT, in sum, consists of several kinds of cognitive restructuring, including
focusing on irrationalities, debating -against them, discriminating between logical
thinking, and semantic defining and re-defining that helps one to stop over-
generalizing and stick closer to reality.

The Clarification Group Approach and REDT

The C-group was developed at the Boston University Center for Applied Social
Science by Max Birnbaum in collaboration with Kenneth D. Benne, James Small,
and various other colleagues. Its focus is on the dynamics of intergroup
relations, and. in this respect it differs from other small-group methodoloqies
that focus on individual and inter-personal dynamics. Throughout the last
twelve years, the C-grouD and a family of supporting technoloqies consistent with
its learning obiectives have been utilized in each of the center's annual
laboratories in community relations and community dynamics, as well as in a
variety of other settings in the United States.

The C-group is thus an experience-based learning methodolgy focusing on its
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members' social origins as a means of understanding intergroup phenomena. It
deals with stereotyping, prejudice, and distortions in perception, .Judgement,
and 'behavior that are based on group identifications and intergroup conflict.
C-group training is intended both to increase awareness of those processes
and to train individuals to function more effectively with groups and individuals
who are perceived as different from themselves.

The c Aposition of a C-group learning comniunity should be as heterogeneous
as possible, unlike oth-2r small-group methodologies for which homogeneity of
participants (at least along some crucial- dimensions such as status, job, role,
psychological sophistication, etc.) may be facilitative. If a group is to deal
with a specific dimension, e.g., interreligious conflict, it is important that
the composition of the - up be representative of the religious groups that are
in conflict.

The trainer in the C-group approach takes a directive role in leadiny the
discussibns and in the processing of experienres. This trainer behavior ,.nsis's
with the more traditional nondirective posture in most T-groups. Participants'
previous group experience sometimes make it hard for them to adjust to and
internalize the C-group style and to sort out what is relevant and what is
irrelevant to C-group learning. It is the trainer's responsibility to direct the
participants and enable them to function productively in the C-group. C-group
training is, of course, not a totally structured experience in which free flow of
expression is prohibited. However, the C-group does not feature the authority
vacuum and the relevance of any emergent direction that characterize many T-groups
and encounter groups. A by-product of this principle is the fact that the level
of anxiety in the initial stages of the C-group is rather low compared with T-groups
and encounter groups, and members experience anxiety differentially at later stages,
depending on how they see the significance and -notional loading of specific
contents. (Babad, Birnbaum, and Benne, 1978).

REDT may be effectively employed as a means to counteract prejudice, within
the clarification group (C-qroup) approach. The general task of the REDT process
in these groups would be what Wessler explains as dissuasive therapy, that is
to dissuade people from their maladaptive ideas and unrealistic perceptions -
in other words, to change attitudes.

Conceivably, REDT vinuld greatly facilitate obtainment of the following
C-group goal s:

1. To reach awareness of one's own stereotypes, prejudices, and other
distortions affecting one's social behavior. Via personal and interpersonal
experiences in the C-group, one is also expected to become aware of the stereo-
types, prejudices, and other distortions that are directed at one's own group
by others.

2. To encourage realistic efforts to sort out valid and invalid elements
in various stereotypes; to erase the dynamics of prejudice and to try to affect
the more feasible causes of these; to understand and tone down the extreme
-polivi-,-:.ions that characterize intergroup conflict.

3. To analyze various instances of personal and interpersonal behavior and
the reactions they eleicit as representing stereotype behaviors of particular
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-and to deal with these behaviors as such. A higher order of this goal is
to big participants to a stage of analyzing a given event concurrently on two
levels of analysis: A dynamic intra and interpersonal level and in intergroup
level. It is important to understand that these levels of analysis are not
contradictory, but complementary.

4. To gain sufficient mastery of theory and skills to become a more effective

change agent in multigroup communities and other intergroup settings.

Summary

The Rational-Emotive Disputing Technique (REDT) method of science may be a
very powerful, brief, interpersonal, institutionally employable approach to
engender the surrender of those beliefs that ultimately cause or reinforce
prejudice. Based on RET principles and theory, REDT may be successfully employed
to counteract prejudice in a small group, nonclicical setting.
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MANAGEMENT ACTIONS TO REDUCE UA AND NON-EAS
ATTRITION IN THE U.S. MARINE CORPS

Ann Majchrzak, Ph.D.
Westat, Inc.

Abstract

Doe to the significant negative effects on the U.S.
Marine Crops of high rates of unauthorized absence (UA) and
attrition, a three-year research effort was undertaken. This
effort has two objectives: to identify specific unit-level
practiczes for managing UA and non-EAS attrition; and to experi-
mentally e aluate practices for reducing unit UA and attrition
rates. The project, currently in its second year, has primarily
focused on identifying unit-level management practices. In
this endeavor, depth interviews coupled with a- large-scale
survey of commanders yielded numerous findings about management
actions associated with lower uni-t UA rates. Stemming from
these findings, experimental evaluation of specific management
actions will be conducted in 1982.
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MANAGEMENT ACTIONS TO REDUCE UA AND NON-EAS
ATTRITION IN THE U.S. MARINE CORPS

Ann Maj6hrzak, Ph.D.
Westat, Inc.

Statement of the Problem

High rates of unauthorized absence (UA) and attrition
in the U.S. Marine Corps stand as barriers to readiness and
to the timely deployment of manpower. Furthermore, significant
incidence of violations impairs unit effectiveness and requires
the investment of valuable leadership resources which further
erodes a unit's ability to effectively fulfill its mission.
Although there has been considerable research on identifying
factors related to attrition and UA (e.g., Foch, 1979; Greenberg
& McConeghy, 1977; Haber, 1975; Hoiberg & Berry, 1977), there
has been little research focused on the management of these
problems. Specifically-, what has been lacking in the research
efforts to date is the development of a set of activities
which can be implemented at the unit level to reduce UA and
attrition.

In response to this gap in previous research activi-
ties, a three-year research effort was undertaken in order to
develop organizational interventions to reduce UA and attrition.
This effort, which is currently in its second year, has two
objectives:

To identify specific unit-level practices for
managing UA and non-EAS attrition; and

to experimentally evaluate management practices
for reducing unit UA and attrition rates.

To date, the project has been primarily focused on
the first objective. Reco-.mendations for experimental e:alua-
tions of management actions have been suggested-based on the
work-to-date. However, these recommendations are only now
being implemented, with final experimental results expected
to be available by early 1983.

In order to identify specific unit-level practices
for managing UA and non-EAS dttrition, two phases of data
collection were undertaken. In the first phase (FY80), depth
interviews were conducted with 32 pLoblem and exemplary :Marines
and 32 mebers of chain of commands in eight units. The
units included Division and FSSG battalions and Air Wing
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squadrons on the east and west coast. In the second phase of
the project, a survey of unit leaders was conducted to assess
strategies-for managing problem personnel. Battalion and
company commanders in all 42 available Division and FSSG
battalions in CONUS were surveyed in addition to commanders
and staff NCOs in 35 randomly sampled Air Wing squadrons.
The survey data were merged with data from headquarters on
unit non-EAS attrition, UA, and desertions. The analysis-to-date
has focused on identifying 'relationships between management
factors and UA rates for unit leaders in the Division and
FSSG units.

Findings of Depth Interviews

The depth interviews yielded a list of management
factors that appear to influence individuals' decisions to go
UA, or commit other violations. These management factors
are:

0 Lack of knowledge by unit commanders of the
trends in UA and attrition for the unit;

* Inadequate integration of individual into unit;

* Inconsistent application of discipline by the
unit chain of command;

* Limited knowledge of enlisted personnel about
short- and long-term consequences of charge
sheets;

* Limited options available to small-unit leaders
for managing problem personnel;

* inadequate knowledge of small-unit leaders
about options available to help problem personnel;

• Problematic check-ins during entry into formal

school and operational units; and

Delays between check-in and training or assignment.

These factors must be considered tentative since they were
not based on an empirical examination of a large sample of
individuals.
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Findings of Unit Leader Survey

The survey of unit leaders yielded several additional
findings. The most important finding was a list of management
factors which were found to be related to lower unit UA rates.
Relationships were assessed by significant correlations between
the factor and unit UA rate. The significant management
factors are:

0 Greater consistency among unit leaders in thei-r
actions and attitudes concerning the management
of problem personnel.

0 Greater knowledge among company commanders
about unit trends in UA incidents.

* More information about off-duty activities
provided to Marines by company commanders.

0 Less endorsement of the expeditious discharge
program as a useful management tool for handling
problem Marines.

More endorsement of informal punishments to
handle first offenses.

Less endorsement of involuntary discharges for
Marines who repeatedly go UA.

Less likely that "holding of charge sheets"
will occur within the unit.

More constructive management attitudes among
company commanders, e.g.,

-commanders perceive charge sheets as a last

resort when a Marine violates a regulation;

-commanders make time available to help Marines;

-commanders perceive effective le-.Aers as not
resorting to discharges.

Furthermore, it was found that these management factors are
highly interrelated. This high degree of interrelationship
ndicates that leaders of units with low UA rates exhibit

more than one management action in order to keep the UA rates
in 2>eir units low. Therefore, an optimal manacement strategy
for reducing unit UA rates is one %.hch incorporates several
different management actions.
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In addition to a list of management factors found to
be -related to lower unit UA rates, the analysis yielded several
other findings. Some of those finrings having impact on
management of UA and attriti6n ar 1isted below:

Only seven percent of company commanders report
UAs of less than one hour in length on the
morning report. UAs between one and five hours
in length are reported by only 38 percent of
the commanders, while UAs of one day in length
are reported by all company commanders. Therefore,
in general, it seems that UAs must be a day in
length before there is complete agreement on
whether or not they should be reported.

Company commanders felt that the most effective
technique for handling first offenses (e.g.,
first UA, etc.) was the use of company-level
NJPs. However, the analysis clearly indicated
that the use of company-level NJPs for first
offenses was not at all related to lower unit
UA, desertion, or attrition rates. Rather, the
techniques for handling first offenses found to
be related to lower unit UA rates were the
informal ones of extra training, informal counsel-
ing, and informal warnings.

The average amount of days between the time a
Marine is written up for a violation until some
action is taken by the chain of command about
the charge was reported by commanders as five
days. This five-day period was surprisingly
high since our earlier depth interviews had
indicated that most commanders prefer that
charge sheets be processed within a two-day
period.

Company and battalion commanders differ in the
extent to which discharges are perceived to be
a problem. Company commanders report that the
number of early administrative discharges granted
in their units represent a serious problem
while battalion commanders report that the
number of early discharges is only a minor
problem.

9 Both company and battalion commanders correctly
expected that Marines who have committed one
previous violation have a greater probability
of committing another violation than Marines
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who have not committed any violations. In
fact, in analysis that we have performed on a
1978 cohort of entering Marines, we found that
only 9,.6 peTcdnt of the cohorts went UA for the-
first time during a one-year period while, of
those Marines going UA Once, 24 percent went UA
a second time.

Recommendations

Based on the findings from the depth interviews and
survey, we have made two major recommendations to the Marine
Corps. Our first recommendation is that a management experiment
be conducted to test the effects of a package of management
actions intended 'to reduce unit UA and attrition rates. The
actions to be experimentally evaluated may include such- activities
as accountability sessions with subordinate officiers, the
implementation of a management information system for commanders,
and the development of group discussions with Marines on the
application of disc-ipline to specific problem cases. Our
second recommendation is to disseminate to field commanders
selected study- findings which may be useful for managing
Marines. Means of providing information to the commanders
could include Leadership Training Courses, a -Commanlant's
White Paper, or Leadership Field Pamphlets.

Preliminary discussions with Marine Corps Headquarters
began in Fall, 1981. We plan to proceed with the first -recommenda-
tion, with expected completion date of the experiment to be
in early Winter, 1983.
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THE IMPACT OF MANAGEMENT VARIABLES ON
ATTRITION IN UNITS

Mary Beth Merrin, Ph.D.
Westat, Inc.

Introduction

High rates of attrition among first-term enlisted
soldiers have characterized the All-Volunteer Force. Although
loss rates have decreased somewhat from a level of 40 percent
among cohorts entering in FY74, they still remain substantial.

Research aimed at identifying factors which account

for attrition has taken a variety of forms. Many efforts
have focused on identifying individual background characteris-
tics, such as age and education, which are related to attrition.
(Mobley, Hand, Baker and Meglino, 1979; Manning and Ingraham,
1981; Berry, 1977). Others have documented the importance of
biographical and personality variables as predictors of attri-
tion (Wilcove, Thomas and Blankenship, 1979; Guinn, Kantor
and V.;'ola, 1978).

A different line of attrition research has been
developed which emphasizes the utility of a unit-level approach
(Goodstadt and Glickman, 1974; Goodstadt, Yedlin and Romanczuk,
1978; Goodstadt and Romanczuk, 1980). This approach views
-attrition as a phenomenon which occurs at the unit-level and
is inflyehced by gactors in the unit environment. A recent
study which adopted this approach found that unit-level factors
.(unit problems and' strategies used by unit commanders in
dealing with problem personnel) accounted for 30 percent of
the variance in -he administrative discharge rate of first-term
enlistees, after Controlling for the influence of education

and unit type. (Goodstadt, -Mallamad and Merrin, 1981.) The
implications of these iindings are dual. For one thing, they
document the importance of unit-level factors in influencing
attrition. In addition, these ' ndings open up.new areas for
counter-attrition polici s.. On .ie basis of unit-level findings
one can, for example, recommend charges which are implemented
at the unit-level such as discharge and disciplinary regulations
and practices employed by unit commanders.

A three-year research effort is currently underway

which will make further use of the unit-level approach. This
effort is now in the first year of impleffntation and is the
subject of this paper. Because we are only in the data collec-
tion phase of the first year effort, this paoer is necessarily
in the form of an inteLi report on research methods and objectives.
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Objectives of the Current Unit-Level Study

The major objective of our current research effort
is to further identify management strategies used by members
of the chain of command which are related to attrition among
first-termers. We will also begin to assess the degree to
which installation facilities can or do contribute to reduced
attrition in units. These findings will be used to structure
an experimental intervention aimed at testing counter-attrition
strategies in the second year of the project. The results of
the efforts undertaken in year one and two will then provide
the basis for disseminating information in the form of a
commanders' handbook on unit attrition management techniques.

Methodology of the First-Year Study

There are two major components to this year's research
efforts:

1. Analyses will be undertaken using the OSD-ARI1

unit level attrition data base. The focus will
be on the impact of unit resources and personnel
problems on loss rates at the unit and at the
installation level.

2. °Primary collection of qualitative and quantita-
tive data will be undertaken to support analyses
of the impact of unit resources and post facilities
on unit and installation attrition rates.

Methodology for the Unit-Level Attrition Data Base Analysis

Analyses using the OSD-ARI unit-level attrition data
base will be conducted in order to pursue several information
objectives. One objective concerns the relationship between
company commander attitudes, beliefs and problem-solving
strategies to attrition within selected discharge chapters.
The specific questions to be addressed here are:

1The OSD-ARI unit-level attrition data base is composed of
two major sub-files. One file contains information at the
unit-level for the population of companies in CONUS. Included
in this file is quarterly data on loss rates and educational
composition. The other file contains aggregate information
on losses at the company level combined with survey data
from unit comrmanders drawn from 244 companies nested within
59 battalions on six installations.
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For each chapter category of losses, what is the
relationship of company commander attitudes,
beliefs and pfoblem-solving strategies to attri-
tion rates?

Are certain categories of losses (e.g., Chapter
,6) more predictable than others, given information
on company commander attitudes, beliefs and
problem-solving strategies?

A second information objective addresses attrition at
the installation level and concerns differences in loss rates
among installations. The specific questions to be addressed
include:

Are there differences in loss rates across in-
stallations?

Are differences in loss rates across installa-
tions a function of problem incidence such that
a higher incidence of problems is accompanied by
a higher number of losses?1

Methodology for the Primary Data Collection Effort

The primary data collection effort involves both
qualitative and quantitative data collection. The qualitative
date collection effort has been completed and involved conducting
semi-structured interviews with battalion commanders, company
commanders, company first sergeants, enlisted personnel and
facilities administrators (ACS, AER, Red Cross, JAG, Morale
Support, Mental Health, and Drug and Alcohol Abuse) at three
installations. The objective of this effort was: 1) to help
structure the quantitative data collection instrument; and 2)
to provide a contextual base for later statistical analyses.

The quantitative data collection effort (currently
underway) involves administering survey questionnaires at five
installations. At each installation, questionnaire data is
collected from the following respondents: 8-12 battalion
commanders, 40-60 company commanders; 40-60 company first
sergeants; 200 first-term enlistees; 7 facilities administrators.
The sampling approach for collecting data at each installation
is hierarchical such that we have information from all company
commanders and company first sergeants within each battalion.

iData from the Sample Survey of Military Personnel will provide
information on problem incidence.
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The quantitative survey data will be merged with DMDC
loss data at the company level. The subsequent an lysis will
address the following issues:

1) How does personnel management decisic.,-making by
the chain of command influence unit attrition
(i.e., how much of the variance is accounted for
by such ,variables, which managerial approaches
are most closely related to attrition)?

2) To what extent do members of the unit chain of
command- make use of post facilities and how is
such utilization related to unit attrition?

3) To what extent are first-termers aware of post
facilities and to what extent do they utilize
their services?
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Arp Empirical Investigation of First Term Attrition

Glenda Y. Nogami

1I.S. Army Research Institute for the Behavioral & Social Sciences
Alexandria, Virginia 2-2333

INTRODUCTION

First term. enlisted attritidn costs the Army hundreds of millions of
dollars each year. In a 1980 ltport to Congress, the General Accounting
Office (GAO) determined that enlisted attrition from the 1974 to 1977
Cohort Years cost the government 5.2 billion dollars. These costs-
include the recruiting, training, and out-processing of early discharges,
replacement recruiting, training and in-processing, in addition to,
veteran's and medical benefits to qualified early discharges (attritees).
In addition to the high monetary costs, attrition also puts stress into
the Army system. Porsonnel turbulence may affect unit readiness and
unit effectiveness. Attrition creates a "domino- effect" affecting
recruiting (USAREC) and training (TRADOC) - i.e., more recruits and
training for these new recruits is needed.

Although attrition is costly - as evidenced by both monetary and
system stress, a certain amount of attrition is to be expected and
welcome. No system of recruiting is perfect, so some "weeding out" of
unqualified recruits is needed. What the optimum level of attrition
should be has not been determined. What has been determined, however,
is that the present attrition rate and attrition costs are too high.

When reviewing the literature on attrition, (c.f., Sinaiko, 1977;
Goodstadt, Yedlin, 1979; Mobley, Hand, Baker and Meglino, 1979; Martin,
1977; Wiskoff, Atwater, Houle and Sinaiko, 1980; etc.) several things
became clear. Differences in rates of attrition have been found between
male and female soldiers (Ross & Nogami, 1981; Fox, 1979; Martin, 1979;
Addington, 1979; and Tolk, 1978), between educational groups (Fox, 1979;
Guthrie, Lakota, and Matlock, 1978; Manning & Ingraham, 1981), between
female traditional and non-traditional MOS (Tolk, 1978; Ross & Nogami,
1981)- and between stations of assignment (Whittenburg & Dahlinger,
1978).

Although much research has been done, there have not been any answers
-to questions such as: How does male attrition differ from female attrition?
What is it about female traditional MOS which effects attrition? What
are the differences between stations of assig-nment which affects attrition?
How do the various demographic and biographic characteristics interact
to affect attrition?

The views expressed in this paper are those of the authors and do
not necessarily reflect the view of the U.S. Army Rsearch Institute or
the Department of the Army.
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To systeioatically answer the, above concerns, we at ARI have undertaken
a four year prcgram.ic research effort. We are now in the beginning of our
second year. In this presentation, I would like to -describe preliminary
results from lah on-going field research project.

Field -Investigation of First Term Attrition

The. objective of this research is to, determine how attrition varies
as a function of the characteristics of "a) the enlistee (i.e., demographics,
reasons for enlisting, morale); (b) the 1M0S or job (i.e., traditionality -of
MOS, job environment, and competing civilian opportunities); and (c) location
of assignment (i.e., Continental United States (CON1uS)-Europe (USAREUR),
well-liked vs. disliked post, availability of recreational and service
facilities).

The resulting research design incorporates 2 geographic locations
(CONUS and USAREUR),; 2 levels of quality 6f installation (desirable vs.
undesirable):, 4 levels of M0S traditionality (female. traditional, less
traditional, npn-traditional and combat) and gender (male and female).
(See Figure 1).

QUALITY
Desirable Undesirable

CONUS

USAREUR

**ccrntained within cell is the design below

GEhDER

Yale Fetui

CMW 31 Gff 31

TRAD 71 71

C M 76 CMF 76
LESS 95 95

o TRD
~~~( P-=50) ,= -

C C 63 CMF 63
N-N-64 64
TRAD

CMF 11
CO.3 AT 13
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Fifty first term enlisted males and fifty first term enlisted females
in the traditional, less traditional and non-traditional MOS and one
hundred first term enlisted males in the combat MOS were surveyed. In
addition, one hundred first term enlisted early dischargees and one

hundred soldiers completing their term of enlistment were surveyed to
provide comparison-groups.

To provide a leadership perspective to first term attrition, 25 non-
commissioned-officers (E6 and above) and 25-company commanders were
administered a leadership survey.

Results: Data collection in CONUS has, been completed. Data collection in

USAREUR is nearing completion. Consequently, the results presented will
only cover the CONUS data, and these are preliminary findings.

Table 1 presents the total number of analyzable enlisted question-
naires in CONUS. The number of usable questionnaires from the early
discharges and soldiers completing their enlistment was too low to- allow-
a full factorial design. Until all data is in, analysis of these may be
misleading. Consequently, the data presented will only be on first term
enlisted soldiers still in the Army.

The preliminary results presented below were selected from over 130
questions. They were selected-on two criteria: (I) there must be two

or more results in the same direction and (2)' acceptable significant
levels must have been demonstrated. The results -are presented in- five
sections: (1) reasons for enlisting, (2) work environment, (3) off-duty
environment, (4) MOS (Job) characteristics, (5) availability of facilities.

A3 F

BY DL$|RL.IL|rY OF LOCATION
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1; Reasons for Enlisting: Career opportunities are more important to
females than to males as a reason for enlisting.

1. Career opportunities in the military look better than those in
civilian life. (19) (p=0.028)

Males- 2.38
Females = 2.,24

2. 1 could make more money outside the Army. (70) (p=O.OO)
Males - 4.03

Females - '3.62

3. A person can get more of an even break as -a civilian than as a
soldier. (51) (p=0.0 8 3 )

-Males = 3.52
Females = 3.36

2. Work -Environment: A more desirable location is related- to more
satisfactory work climate.

1. All in all, I am satisfied with the soldiers in my work group.
(58) (p=0.009)

Desirable = 3.34
Undesirable = 3.07

2. All in all, I am satisfied with the Army. (59) (p=0.02)
Desirable = 2.84

Undesirable = 2.64

3. All in all, I am satisfied with my unit. (60) (p=0.031)
Desirable = 2.55

Undesirable = 2.34

3. Off-Duty Environment: A. The installation we labeled as desirable
is confirmed by respondents.

1. I want a reassignment to another post. (41) (p=0.013)
Desirable = 3.41

Undesirable - 3.73

2. All in all, this is a good post for me to live on. (61) (p=0.O00)
Desirable = 2.69

Undesirable = 2.21

B. Females need more time off to take care of personal and family needs.
1. From the time you arrived at this installation, how many days have

you been sick and could rot work? (6A) (p=0.000)

Males = 2.12
Females = 2.86
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2. 1 have enough time off to take care of my personal and family
needs. (38) (p=0.0 3 5 )

Males - 2.53
Females = 2.32

4. MOS :(Job) Characteristics: A. Females have more of a mismatch

between their PMOS and duty MOS than males.

1. MOS: I am working in my Primary MOS. (119) (p=0.000)
Males - 1.34

Females = 1.61

2. I am working in the job areas for which I have been trained. (121) (p=O.001)
Males = 1.26

Females = 1.39

3. What is your PMOS? What is your DMOS? -(8,10)
Average -Percent Mismatch

Males = 13.28%
Females = 27.65%

(see Chart)

B. Males spend more duty time in traditional male jobs (outdoors), females

spend more duty time in traditional female (desk) jobs.

1. Outdoors (76) (p=0.000)
Males = 3.19

Females - 2.54

2. Doing-heavy labor (7-7) (p0.000)
Males = 2.45

Females 1.86

3. Dangerous work (78) (p=0.000)
Males = 2.13

Females = 1.63

4. Dirty-Muddy-Oily work (79) (p=0.000)
Males = 2.90

Females = 2.20

5. Ash and Trash (80) (p=0.0 30)
Males = 2.27

Females = 1.96

6. Indoors (81) (p=0.000)
Males = 2.63

Females = 3.51
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7. Doing paper work (82) (p-0.000)
Males - 2.48

Females - 3.45

8. Doing important work (83) (p=0.001)
Males - 3.15

Females - 3.61

FIGURE 2

PERCENT /IOS MATCH FOR MALES AtND FEMALES

Lw

- 10

C)
t:

TRA3DITI ON.L L..ZS W.OK-

TWAITIOAL, TRaDTIONAL

-MALES

5. Availability of Facilities: At both desirable and undesirable loc

soldiers are satisified with about the same total number of on-post pl
off-post facilities.

Satisfaction with Facilities and Services
Location

Undesirable Desirable

On-Post 7.57 6.025

Off-Post 3.93 5.06
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US Army Research Institute for the Behavioral Sciences, Glenda Y. Nogami

ENLISTED ATTRITION: PROCESS AND OUTCOME

Introduction

First term enlisted attrition has been one of the problems that has surfaced
in the All Volunteer Army. First term enlisted attrition costs the Army hundreds
of millions of dollars each year. The costs incurred by attrition include the
recruiting, training and out-processing,of-early dischargees, replacement recruiting,
training and in-processifg, and veteran's and medical benefits to qualified early
dischargees. In addition to the high monetary costs, attrition puts stress into
the Army personiil aystem, affecting rotatlon schedules, unit readiness and unit
effectiveness.

Investigations of first term enlisted attrition include many different studies
on a host of individual variables. For example, Goodstadt et al (1978, 1980) have
considered management variables - usage of available command prerogatives; Fox (1979)
and Sinaiko (1977, 1981) etc. considered the demographic characteristics of the
enlistee's service experience, Tolk (1978) and Ross, Nogami, and Eaton (1982) have
underscored the value of looking at the interaction of MOS traditionality and
soldier gender.

The research reported in this paper tries to address this process from a
person's decision to enlist to early discharge from the Army or until ETS.

M4ETHODOLOGY

Research Design

Soldier Still in the Army. The research design incorporates 4 independent
variables: geographic locations (CONUS and USAREUR), quality of installation
(desirable vs. undesirable), MOS traditionality (traditional, less traditional,
non-traditional, and combat) and gender. See Figure 2.

GMIERQULT
mile Fault

Traditional

2.OCA!1O14
CHF76 CHT76__ _ _ _ _ _

0913 
01 95

O F 63 CXF 63

**Contained within each cell above is the

oau design to the left.

CbatT 13 IC< 
2

The data I will be presenting today will be only CONUS data - gathered
from two separate FORSCOM installations.

Soldiers/Attritees/ETSers. In addition to the soldiers surveyed in the various
traditionality categories shown in Figure 2, we attempted to survey attritees and
ETSers on their way out of the Army. In this way, we could compare "successful"
soldiers and "unsuccessful" soldiers. This resulted in a design with four independent
variables: geographic locations (CONUS and USAREUR), quality of installation
(desirable vs. undesirable), status of soldier (soldier, attritee, ETSer), and
gender (see Figure 4).
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Analysis. Responses to 62 multiple Choice questionnaire items were obtained
from all groups of soldiers. These 62 items were reduced to 18 factors through
-varimax rotation factor analysis-techniques (see Figure 5). These factors were
then analyzed through descriptive statistical (chi-square and frequency distribution)
and analysis of variance techniques.

Thease-18 factors erae:

Reasons for Enlistment Attitudes
1. Peroonal grovth 10. Unit identification
2. Military orientation 11. Army satisfaction
3. Job Opportunities 12. Civilian vs. -xlitary options
4. Distancing 13. Institutional orientation

14. Job advancement
Job Characteristics 15. Work load
5. Physical labr - like vs. dislike 16. -Leadership concerns
6. Physical labor - parcent of time spent 17. Equal economic-opportunity
7. Unrelated job assignments - percent of tie spent 18. Desirable posting
8. Indoors, clerical work - percent of-tiie spent
9. -Undesirable york assignments Figure 5

RESULTS

The results from this research will be presented in two sections. The first
section will deal with problems or concerns that may surface through the process of
the first enlistment. The sample for these analyses will be only those soldiers
still in the Army. The analyses will be by traditionality of MOS, desirability of
posting and gender. The third section will look at the concerns and problems as
they may differentiate between ETSers, attritees, and soldiers still in the Army.

First Enlistment Process

1. Reasons for Enlistment
A. Personal Growth.

Females were more likely to enlist for personal growth reasons than
males. (F = 7.646, 1/475 df., p = 0.006)

B. Job Opportunities
Soldiers who are working in non-traditional female MOS felt that
job opportunities the military offers were an important reason to
enlist. This was least important for soldiers in the less traditional
MOS. (F = 2.984, 2/475 df., p = 0.052)

2. Job Characteristics
A. Physical Tasks

;-Overall, males spend more time doing physical tasks than females.
(F = 30.476, 1/495 df., p = 0.000)

-Males also like spending more time on physical tasks than females.
(F = 8.348: 1/495 df., p = 0.004)

-Soldiers in the non-traditional female MOS spend more time on
physical tasks than either soldiers in the traditional or less
traditional MOS. (F = 26.090, 2/495 df., p = 0.000)
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-Soldiers in- non-traditional MOS also like spending more- time on
physical tasks than soldiers in less traditional MOS who like
physical tasks more than those in traditional MOS.
(F = 10.015, 2/495 df., p = 0.000)

B. Unrelated Job Assignments
-Soldiers in the non-traditional MOS spend more time on unrelated work
assignments than soldiers in traditional MOS.

(F = 2.911, 2/495 df., p = 0.055)
-There are more perceived unrelated work assignments at the less desirable
installation than at -the desirable insta]lation.

(F = 7.196, 1/495 df., p = 0.008)

C. Indoor-/Clerical Work
-Soldiers in the traditional and- less traditional 140S spend more-time
indoors than soldiers in non-traditional MOS.
(F = 11.892, 2/495 df., p = 0.000)

-Females spend more time indoors than males.
(F = 35.393, 1/495 df., p = 0.004)

D. Job Match
-Males have a higher rate of PMOS and DMOS match than females.
-The less traditional the MOS category, the higher the PMOS-DMOSo

mismatch for females.
-Females are less likely to be working in their PMOS than males.
(F = 3.173, 2/489 df., p = 0.043)

-Females are less likely to work in the job areas for which they have
trained. (F = 10.622, 1/487 df., p = 0.001)

E. Equal Economic-Opportunities
Females perceive more fairness in the system-of job assignments-
than males. (F = 22.024, 1/493 df., p -= 0.000)

3. Army Environment
A. Civilian vs. Military Options

Females perceive that the military offers more career/occupation
advantages than the males. (F= 12.730, 1/482 df., p = 0.000)

B. Leadership Concerns
Soldiers-on the desirable installation felt that their company
commanders and NCO's- cared about them more than soldiers on the
undesirable- installation. (F = 15.281, 1/484, p = 0.000)

C. On-duty vs. off-duty time
-Females took more sick days than males. (F = 12.668, 1/295 df., p = 0.000)
-Soldiers at the desirable posting took more sick days off than soldiers
at the undesirable posting. (F = 5.116, 1/295 df., p = 0.024)

D. Desirable Posting
The desirable post was perceived as desirable.
(F = 25.035, 1/493 df., p = 0.000)

STATUS DIFFERENCES

1. Reasons for Enlistment
There were no discernable differences between soldiers, ETSers, and Attritees,
except as higher order interactions with desirability of posting and gender.
Some of the n's in the higher order interaction cells were too small to
base any conclusion on.
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2. Job Characteristics
A.. Physical Tasks

Attritees and ETSers like spending more time on physical tisks than
soldiers. (F = 9.834, 2/915 df., p = 0.000)

B-. Unrelated Job Assignments
Attritees spent more time on unrelated job assignments than either
ETSers or soldiers. (F = 10.777, 2:/890 df., p = 0.000)

C. Indoor/Clerical Work
Soldiers spent more'time indoors than either ETSers or attritees.
(F - 3.048, 2/915d'f., p = 0M048)

D. Job Advancement
ETSers perceived less promotion opportunities than- attritees -and
soldiers. (F = 5.519, 2/896 df.,. p = 0.004)

E. Job Match
-For males, there was a higher PMOS and DMOS match for ETSers than
for attritees.

-For females, it appears that there is a better job-match for ETSers
than attritees. -However the cells are vey small (see Table 5).

-ETSers-and soldiers were more likely to-have a job match than
attritees. (F = 4.984, 2/908 df., p 0.007)

-Overall, there was more of a job match at the desirable posting
than at the undesirable posting.
(F =-5.505, 1/908-df., p = 0.019)

F. Equal Employment Opportunity
Attritees perceived that there- was the least equal employment
opportunities of -all groups. In addition, ETSers -perceived there was
less EEO than the soldiers. (F = 3.873, 2/913, df., p = 0.000)

3. Army Environment
A. Unit Identification

All three groups were significantly different from each other. The
ETSers were the least satisfied with their units, the soldiers in the
Army were the most satisfied. (F = 10.860, 2/890 df., p = 0.000)

B. Army Satisfaction
All three groups were significantly different from each other. The
attritees have the lowest Army satisfaction, soldiers had the highest
satisfaction. (F = 11.201, 2/890 df., p = 0.000)

C. Institutional Orientation
All three groups were significantly different from each other. The
ETSers have the highest institutional orientation, followed by the
soldiers, and then the attritees. (F = 14.572, 2/896 df., p = 0.000)

D. Off-duty/On-Duty
ETSers felt they had enough off-duty time, attritees felt they had
the least. (F = 3.266, 2/896 df., p = 0.039)

E. Number of Dependents
a. Attritees have more dependents than ETSers and soldiers.

(F = 4.118, 2/912 df., p = 0.0171
b. Males are more likely to be single parents than females.

(F = 3.998, 1/912 df., p = 0.046)
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Status The USAREUR data is currently being merged with the CONUS data.
A final technical report is expected by late summer 1982. The final report will
compare all those variables already mentioned above and include theatre differences

and interactions among the variables.
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A Preliminary Look at Vocational Interest

and Attrition Among Air Force Enlistees

Michael D. Matthews and-Gene A. Berry

Air Force Human Resources'Laboratory
Brooks Air Force Base, Texas 78235

Abstract

This study examines the relationship between predicted job satisfaction,
as assessed by the Vocational Interest-Career Examination (VOICE.), and
turnover among first-term Air Force enlisted personnel. A large sample of
recruits (N=49,668) was administered the VOICE during basic training and
followed longitudinally through four years of active duty. A preliminary
analysis of the data indicates a substantial relationship between predicted
job satisfaction and attrition. The results suggest that a job assignment
system which considers an objective assessment of predicted job satisfaction
could reduce attrition from the Air Force.

Like most employers, the Air Force is concerned with obtaining the fullest
possible utilization of its personnel resources. A critical part of that goal
requires that incoming personnel be assigned jobs that will optimally utilize
their abilities and interests. Present job-placement procedures rely
primarily -on the results of individual aptitude testing, job entry
requirements, and needs of the service in evaluating suitability for competing
assignments.- An applicant's vocational preferences -with respect to available
jobs are typically assessed on a more informal basis during conversations -with
Air Force recruiting or, occupational counseling personnel. Although some
choice may be exercised on the part of the applicant during the process,
decisions are sometimes inade under less than optimal conditions. Since
persons entering the service typically have little prior experience in the job
market, and even less understanding of the Air Force occupational system, they
understandably have a difficult time relating personal likes and dislikes to
the choices available. The later consequences of misclassification at the
entry level can be very costly for both the individual and the Air Force.

The Vocational Interest Career Examination (VOICE) is an Air Force
instrument designed to assess vocational interests among Air Force enlistees.
Its development and validation. are described by Alley (1978). Job
satisfaction, a key concept in models of employee turnover (Mobley, Griffeth,
Hand, & Meglino, 1979.), can also be predicted by the VOICE (Alley, Wilbourn, &
Berberich, 1976). Job satisfaction has been found to be related to a variety
of vocational behaviors including fatigue, dissatisfaction with life,
depression, psychosomatic illness, mental illness, drug and alcohol abuse, job
performance, and coronary heart disease -(Alley, 1978). Perhaps the most
serious implication of personnel dissatisfaction, however, has to do with its
influence on various forms of occupational withdrawal. Research has
demonstrated quite consistently that personnel dissatisfied with their jobs
are much more likely to be absent from their work (Waters & Roach, 1973) and
to terminate their employment at a higher frequency than are satisfied workers
(Mobley et al., 1979).

The diverse and serious implications of job dissatisfaction led the Air
Force Human Resources Laboratory to initiate a study of the relationship
between vocational interests among first-term enlisted accessions, as assessed
by the VOICE, and attrition from technical training and the Air Force. Also

415



4

being examined is the relationship between interests and retention, i.e.,
reenlistment for a second term of service. The -purpose of the current paper
is to describe preliminary findings summarizing the relationship between
predicted job satisfaction, as assessed by the VOICE, and attrition from the
Air Force. Data on other aspects of this study, such as the relationship
between predicted job satisfaction and attrition from technical training, and
-reenlistment and extension rates, are currently being analyzed and are not yet
available.

Method
Subjects
36,759 male and 12,909 female 1973-1975 Air Force enlisted accessions were

administered the VOICE during basic training and tracked through theil initial
tour of duty. The subjects were typical of past Air Force accessions. Their
average age was 18, the racial -composition was similar to that of the
population as a whole, and most (95.29%) had completed high school.

The VOICE
Form B of the VOICE was used. It consists of a 300-item vocational

interest 4nventory requiring approximately 30 minutes to administer.
Individual items are presented in booklet form and consist of occupational
titles, work tasks, leisure time activities, and desired learning
experiences. Respondents indicate relative preferences for each item in a
standard like-indifferent-dislike (LID) format. Item responses were converted
to two types of scales: (a) basic interest scales, and (b) occupational
scales. The basic scales represent measures of general interest in various
occupational and technical areas. They were constructed by grouping items of
similar content into 18 independent sets covering a wide range of interests in
the vocational and technical domain. The basic interest scales include
measures of Office Administration, Electronics, Heavy Construction, Science,
Outdoors, Medical Service, Aesthetics, Mechanics, Food Service, Law
Enforcement, Audiographics, Mathematics, Agriculture, Teacher/Counseling,
Marksman, Craftsman, Drafting, and Automated Data Processing. All items
within each scale are homogeneous in the sense that each was selected to
measure the same underlying dimension. The Office Administration items, for
example, measure interest in clerical, administrative, and business related
activities.

The occupational scales were designed for use in evaluating alternative
areas of job assignment. Scores on the basic interest subscales were analyzed
in depth and it was discovered that certain patterns of basic interest scores
predict job satisfaction in various Air Force job clusters (Alley et al.,
1976). These clusters, 20 in number, represent an exhaustive categorization
of Air Force job specialties. The VOICE occupational scales provide a
predicted job satisfaction score for each of these 20 job clusters.
Consequently, job placement personnel are able to readily obtain a prediction
of job satisfaction for any Air Force career field, by determining which of
the clusters a particular job falls in. The scales, while based on interests,
provide direct estimates of job satisfaction for each career field in the set
and can be used for making, specific comparisons between alternative
assignments (Alley et al,, 1976). Predicted job satisfaction (PJS) scores
range from 200 to 800, with a mean of 500 and a standard deviation of 100.
For a more thorough and technical discussion of the development of the VOICE
and a description of the basic interest and occupational scales, their
psychometric characteristics, and validity, see Alley (1978).
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Figure 1. Percentage of subjects lost from the Air Force in-
18 predicted job satisfaction categories (See Table 1 below)
at 12, 24 and 36 months.

Table 1

Predicted Job Satisfaction (PJS)- Categories

Percent Out of Air Force
Category PJS At At At
Number Range N 12 Mo. 24 Mo. 36 Mo.

1 Under 326 286 16.1 31.5 39.9
2 326 - 350 266 8.3 30.8 40.2
3 351 - 375 577 9.4 27.4 39.9
4 376 - 400 1017 9.4 27.2 36.4
5 401 - 425 1546 6.5 22.6 32.7
6 426 - 450 2089 7.2 23.0 33.7
7 451 - 475 2541 7.5 22.0 32.7
8 476 - 500 3171 6.8 20.7 30.8
9 501 - 525 4105 6.5 20.6 30.8

10 526 - 550 5370 5.6 18.4 28.7
11 551 - 575 6142 5.6 18.8 28.5
12 576 - 600 5950 5.6 17.0 26.8
13 601 - 625 5398 5.4 16.1 26.5
14 626 - 650 4376 5.2 15.0 23.8
15 651 - 675 3102 4.6 13.9 23.4
16 676 - 700 1884 5.1 15.5 23.0
17 701 - 725 713 4.9 16.8 27.2
18 Over 725 738 5.4 14.9 25.8
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Procedure

The sample of recruits was allowed to complete their initial four to six
year duty obligation. Cumulative attrition rates were assessed after 12, 24,
and 36 months of service. Each subject's career field of assignment was
identified and the PJS score associated with that field determined. Attrition
rates were compared for each of the 20 VOICE DoD occupational clusters, and by
sex within clusters. The occupational clusters were then combined for an
overall analysis of attrition as a function of PJS score. Finally, these
overall data were broken out by sex to examine possible effects of gender on
the relationship between PJS scores and attrition.

Results.

The relationship between predicted job satisfaction and attrition from the
Air Force at 12, 24, and 36 months of service is depicted in Figure 1, which
presents the percentage of cases lost from the Air Force within each of 18
groupings of PJS scores. For example, approximately 40 percent of subjects
who had PJS scores under 326 (low predicted job satisfaction) had attrited
within 36 months of their initial enlistment, versus 26 percent of the group
with PJS scores over 726 (high predicted job satisfaction). Table 1 presents
information on the PJS groupings. Preliminary tests of the overall
relationship were performed using the Chi Square statistic. The results were
Chi Square 128.93, 287.40 and 230.58 for 12,24 and 36 months respectively,
with df 17. These indicate a statistically significant (p ! .001)
relationship between predicted job satisfaction in the career field of
assignment and attrition at all three time intervals.

A preliminary inspection of the data (not shown), broken down by sex,
revealed no apparent difference in the relationship between PJS scores and
attrition as a function of gender. Moreover, data wihin each of the 20 VOICE
occupational clusters show no apparent systematic differences with respect to
PJS scores and attrition, nor do results for the sexes appear to differ within
clusters. However, more detailed analyses of the data are required to
conclusively rule out differences among occupational clusters in the nature
and magnitude of the relationships between PJS scores and attrition.

Discussion

While the relationships presented in Figure 1 appear fairly straight
forward, several points should be kept in mind while interpreting the data.
First, these data summarize attrition from all possible sources (e.g.,
voluntary, involuntary, death, hardship, pregnancy, misconduct, etc.). It is
possible that predicted job satisfaction may be related to some, but not all,
sources of attrition or that the magnitude of the relationship could vary
among the various sources of attrition. Second, the distribution of PJS
scores for the sample approximates a normal distribution with a mean of 560
and a standard deviation of 85. Consequently, the N's vary for each of the
VOICE PJS groupings, ranging from smaller at the extremes to much larger in
the center of the distribution.

This apparent relationship between predicted job satisfaction and
attrition is consistent with results from an earlier study which found
attrition from the Security Police and Law Enforcement technical school to be
related to career interests as indexed by scores on the appropriate scale of
the VOICE (Guinn, Wilhourn, & Kantor, 1977). These results suggest that Air
Force enlisted personnel assigned to career fields in which they have high
predicted
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joh satisfaction would have lower attrition rates than- personnel assigned to
career fields with low predicted job satisfaction. However, more rigorous
statistical analyses of the data are necessary to determine the magnitude of
the relationship between predicted job satisfaction and attrition, and to
determine whether the use of predicted job satisfaction information would add
to the predictive power of job assignment methods currently being used.
Complex relationships between predicted job- satisfaction- and attrition which
affect predictive power could. exist. For example, "t is possible that a low
PJS score would reliably predict attrition above and beyond methods currently
in use, while a moderate to high PJS score would not add to the power of
-currently used methods. If this were the case, some minimal PJS score should
be viewed as a necessary, but not sufficient, condition for successful
retention, and strategies for-operational use of the VOICE would be affected.

The most important implication of these prel.iminary results would involve
career field assignment strategies. Currently, vocational interests are
considered informally in making career field placements. A recruit expresses
a preference for one of a number of career fields in which aptitude scores
qualify him or her for admittance and this information is considered along
with the current manpower needs of the Air Force. The main problems with this
system are that (1) the typical recruit, who has had little or no vocational
experience, may not have a very well informed conception of how his interests
relate to tasks performed in various Air Force jobs, and (2) abilities and
manning needs overshadow the expressed interests of a recruit in assignment to
a career field. An assignment procedure utilizing the VOICE could rectify
some of these problems. It would permit consideration of vocational interest
data along with manning needs and assessed abilities in making assignment
determinations. In general, having looked at a large number of personnel
assigned to their career fields without the benefit of predicted job
satisfaction scores, it appears that substantial reduction in costly attrition
could possibly be gained through consideration of such information.
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Personality Characteristics of
Entering Air Force Academy Cadets

Richard L. Hughes

Abstract

Personality Research -Fornt. - E was administered to entering male -(N=520)
and female (N=217) cadets in a recent class at the Air Force Academy. Group
means for each personality trait were compared with civilian college norms for
males and females. Results indicated that cadets as a group do represent a
rather distinct personality profile compared to their civilian counterparts, and
that maleand female cadets are generally similar to each other in personality
though they do exhibit distinct profiles when compared to their civilian norma-

tive groups. Comparison of male and female attritee's profiles with the whole class

indicated that attritees.-do not reflect a unique group in terms of personality.

Many motives affect one's decision to enter a service academy and it is

reasonable to think that personality is an important moderator affecting both
the institution's appeal and an individual's successful competition for appoint-
ment. Besides having high academic standards, the academies emphasize athletics,
training in military leadership positions, and motivational military experiences
such as soaring or parachuting. Such aspects of academies, as well as long
experience with cadets, suggested that on the average they may represent a-dis-
tinct group personality profile. Furthermore, the admission of females to the
academies in 1976 also raised the question of whether female cadets represented
a similar personality profile as the males.

A related issue is who leaves the Academy? Do voluntary attritees share
any personality traits which distinguish them from cadets who choose to stay?
In the continuing attention paid to attrition/retention of cadets at USAFA, one
school of thought has long held that the problem could be minimized-by improving
selection criteria. Stated differently, that position has viewed attritees as
different from cadets who remain on some unidentified but critical variables.
Therefore, in addition to examining the personality profiles of entering cadets,
the present study also examined the profiles of resignees from the Academy to
determine personality commonalities among them.

PROCEDURE

The Personality Research Form - E (Jackson, 1974) was administered to all
females (N=217) and approximately one-half of the males (N=520) in an entering

class at the Air Force Academy. They completed the test during the first few
days of basic cadet training. Testers insured the respondents that the results
would be treated anonymously and would not result in any actions toward them

individually. Average profiles for incoming male and female cadets were com-
puted from this group. Attritees from the class fourteen months later were also

identified. That time represented the beginning of the class's sophomore year,
and most attrition occurs by then. Attritees for academic or medical reasons
were excluded, leaving a total of 4S3. It should be noted that a small portion
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of this attrition was not truly voluntary (i.e. military aptitude dismissals,
honor violations)- but was included anyway because of the apparent relevance
of these attrition categories to personality. After the academic and medical
cases were eliminated, PRF scores were available for 106 of these (80 males
and 26 females). The reduced number is because not all incoming cadets
completed-the PRF; it reflects a random sample of approximately 35% of the
attritees.

RESULTS

Means and standard deviations for each of the PRF scales were computed
for the male and female groups. Mean scores were compared with Jackson's
published norms for college-students. The results are summarized in Table 1.

Relative to civilian college females, entering female cadets were signifi-
cantly higher in Achievement, Affiliation, Cognitive Structure, Dominance,
Endurance, Exhibition, and Order. Female cadets were significantly
lower in- Harmavoidance, Play, Sentience and Succorance.

Relative to civilian college males, entering male cadets were significantly
higher in Achievement, Affiliation, Cognitive Structure, Dominance, Exhibition,
Nurturaiice, Order, Social Recognition and Succorance. Male cadets were signifi-
cantly lower in Autonomy, Change, Harmavoidance, Sentience and Understanding.

A second analysis of the scores was based upon interpreting both male and
female cadet PRF scale means against college male norms. We wondered what the
new female cadets were like as a group, not only in terms of civilian female
norms, but also, as it were, in terms of "cadet" norms. To answer that we looked
at the placement of male and female cadet mean scale scores relative to the
college male scale means. Male and female entering cadets were concurrently
higher or lower relative to the college male means on 18 of 21 personality dimen-
sions. They differed on the following scales: Aggression (females lower);
Change (females higher); and Sentience (females higher).

Comparisons were also made for each trait between the incoming male and
female group means and attritees in each group one year later. There were few
differences. Male attritees were significantly higher in Aggression and lower
in Abasement. Female attritees were not significantly different on any trait.
In general, then, the personality profile for attritees is extremely similar to
that for cadets who remain at the Academy.

DISCUSSION

The mean profile for entering cadets (male and female) seems easily inter-
pretable in terms of an individual's attraction and selection to the Air Force
Academy. It is an institution with an explicit achievement ethic and it attracts
achievers. Its charter is to develop military leaders and it attracts relatively
dominant or assertive individuals. Academy training emphasizes teamwork and the
institution attracts gregarious personalities. Parts of training involve physically
exciting and sometime frightening activities and entering cadets score low on
Harmavoidance. A military Academy is almost a professional school at the under-
graduate level and the individuals who elect the Academy experience are pragmatic
and serious-minded. High in need for social recognition, cadets selected a school
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and career where decorum and making a good impression are highly valued. Enjoying
a structured environment and being systematic by nature, cadets attend an institu-
tion epitomizing consistency, rules, orderliness and planfulness.

It also-seems clear that those who leave the Academy are very similar in per-
sonality to those who remain. In that serise, at least, it is difficult to see how
a more refined selection procedure could reduce attrition. In terms of personality,
the attritees did not seem to represent "selection errors."

In conclusion, two ambiguities of the study should be noted. One analysis
involved comparisons between entering Academy cadets and college students from
presumably a range of academic classes. It is thus possible that differences
between the cadet means.and civilian means reflect simply developmental differ-
ences. That is considered unlikely because the presonality profile for entering
cadets does seem conceptually so congruent with unique aspects of the institution.
Another ambiguity concerns whether the circumstances of testing might have biased
the results. Despite attempts to minimize that influence, it is nonetheless
possible that the new cadets responded as they thought a cadet should respond.
It is also possible that the stressfulness of the new environment, not the least 4

of which involved recent separation from home for many, had an unknown effect on
responses.

4
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PRF SCALE MEANS FOR

AIR-iFORCE ACADEMY CADETS AND CIVILIAN COLLEGE STUDENTS

Civilian USAFA USAFA Civilian USAFA USAFA

College Incoming Female -College Incoming Male

Females Females Attritees Males Males (;ttritees
N=115 N=217 N=26 N=100 N=520 N-80

Abasement 7.7 7.7 8.0 7.8 7.7 7.1

Achievement 10.0 12.4 12.4 11.0 12.2 11.9

Affiliation T 9 9.9 11.1 8.3 10.5 10.6

Aggression 6.9 6.8 6.9 7.4 7.9 8.3

Autonomy 7.1 6.5 6.9 9.5 6.0 5.8

Change 9.9 10.1 10.2 9.5 8.6 8.-8
Cognitive Structure 8.7 10.0 9.8 8.6 10.7 10.9

Defendence 6.0 5.6 6.1 5.8 6.0 6.4

Dominance 7.6 11.7 11.4 10.2 12.5 12.5

En.iirance 10.2 11.2 11.2 10.0- 11.5 11.2

EzThibition 7.2 8.3 9.3 7.5 8.5 8.8

-Harmavoidance 9.S 6.0 S.4 7.4 5.6 5.7

Impulsivity 6.S 5.7 6.1 5.S 5.3 5.4
Nurturance 10.9 11.2 I.5 8.9 10.4 10.4

Order 8.2 9.3 9.4 7.8 8.9 9.0

Play 9.0 8.3 8.5 8.2 8.7 9.3

Sentience 10.8 9.9 10.4 9.3 8.4 8.4

Social: Recognition 8.2 8.9 8.6 7.5 9.2 9.5

Succorance 8.7 7.0 7.7 5.6 7.3 7.5

Unde n.'tnding 9.7 9.6 10.2 10.3 8.8 8.3

Table 1
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Determining Officer Education Requirements

Lynn M. Scott
Air Force Human Resources Laboratory, Brooks AFB TX

Pbstract

This study used the judgment analysis technique to examine the education
requirements for seven Air Force officer specialties. Incumbents' holistic
suitability judgments were gathered- for 50 college transcripts presented in a
standard format to each of 100 judges per specialty. Regression models based
on four different predictor configurations were generated for each specialty
and by incumbent rank within each specialty. Results showed that education
suitabilities were constant across the officer ranks- surveyed in all- but two

specialties and the optimal regression model to predict suitability used 12
-predictors representing both linear and curvilinear effects.

The Air Force's use of officers is governed by a. classification system
which matches the officer's characteristics (education, training, and
experience') with the job's requirements. Accurate matches are facilitated by

an applicant pool with. as much depth in these characteristics as possible.
Depth- in Air Force training and experience is accurately -measured by
documented training and assignment histories. However, the college transcript
does not provide a similar -metric of an officer's attained education.
Establishing such a-metric would provide -the opportunity to quantify applicant
pool characteristics, thus, improving classification actions.

Education requirements in the officer classification regulation -(AFR 36-1)

are usually expressed as an academic major or as a baccalaureate degree with

emphasis in specific academic disciplines. A number of problems, however,
surface when a personnel manager reviews a transcript for qualification.
Goody (1977), determined- that at least three limitations existed.. They were:
the absence of a valid method of distinguishing- bachelor of arts degrees from

bachelor of science degrees; the inability of academic major requirements to
permit a range of reliable suitability assessments -and; the inability to

accurately equate the course content of transcripts from different colleges.
His exploration of the problem continued with a pilot study to develop a

format to standardize college transcript data and to evaluate the feasibility

of using it in conjunction with judgment analysis (Christal, 1963) to predict

education requirements. The results were successful and were followed by a

larger study which generated education requirements for 10 specialties.

Research to enhance these findings began in 1978. A major goal of this effort
was the redesign and testing of a more useful method of standardizing
transcript data. The document (Figure 1) used to code the data (called an
Officer Education Profile) was revised to contain 48 academic cours6 titles

aggregated into six academic categories. A field test of the profile revealed
that college transcript data could be coded into the education profile with

minimal error. The purpose of this study was to survey education suitability

ratings for 50 different education profiles from job incumbents in 12

specialties. Judgment analysis (Christal, 1963) was us-ed to develop linear
regression models of the incumbent's holistic judgments and; to assess each
model's statistical and practical efficacy to represent education requirements.
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Method

SpecialtiesSurveyed

This study considered 12 Air Force Officer specialties (hereafter
specialties) which were representative of the line officer occupational
structure. Three specialties were selected from each of the following four
categories: rated (flying) specialties that were specifically combat related
(e.g., tactical fighter pilot)-; rated specialties that were not specifically
combat related (e.g., airlift navigator); support (non-flying) spc-ialties
that were specifically combat related (e.g., air weapons controller) and;
support specialties that were not specifically combat related (e.g.,
acquisition program manager). The judgment analysis technique (Christal,
1963) was used to determine which combination of semester hours would best
predict the average suitability rating. A survey solicited specialty
incumbents' relative suitability ratings for 50 college transcripts coded in a
standardized education profile.

Subjects

The subjects were 1129- officers (First Lieutenant through Major) randomly
selected from the Air Force Uniform Officer Record. Subjects represented the
following 12 specialties: Tactical Fighter Pilot, Strategic -Bomber Pilot,
Missile Launch Officer, Transport Pilot, Airlift Navigator, Tanker Pilot, Air
Intelligence Officer, Munitions Officer, Air Weapons Controller, Scientific
Analyst, Administrative Management Officer, and Acquisition Project Officer.
The approximate sample size per specialty was 100.

Education Profiles

Fifty baccalaureate level transcripts were selected which represented the
proportion of academic majors produced in the 1976-77 academic year. Each
transcript was coded into the education profile format and displayed in an
abbreviated format which only listed rubrics with non-zero semester hours.
The profiles were randomized in four unique orders to minimize stimulus
context effects.

Apparatus

Each subject received a survey composed of the following materials:
background questionnaire which solicited demographic and job properties data;
a nine-point relative suitability scale; a blank copy of the officer education
profile; definitions of the 48 academic titles listed in the profile;
optically scannable response sheets; an education profile booklet of the 50
transcripts; a return envelope; a "time to complete" question and;
instructions to complete the survey.

Procedure

Surveys were packaged for direct mailing to the subjects. The four
uniquely ordered education profile packages were evenly distributed across
subjects in each specialty. The subjects' principal task was to assign the
relative suitability rating that best described their impression of
usefullness for the education reflected in a profile. Each profile was to be
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viewed as the educational background of a possible successor to them in their
job. A three month time period was given for survey administration.

Data-Analysis

Four multiple linear regression models were developed to test the
independent and multiplicative effects of the 48 academic title semester hours
and their aggregation into six academic categories on the criterion, the
education suitability rating. The regressions were configured in the
following manner for each specialty: Model 1, a full model containing all 48
academic title semester hours as predictors;- Model 2, another ful! model
containing 27 predictors consisting of the six academic category totals, the
category totals squared and all possible category by category interactions;
Model 3, a 12 predictor restricted model consisting of academic categories and
their squares; Mod6l 4, also a restricted model with the six academic
categories as predictors. Figure 1 shows the predictors subsumed in each
model. Each model was assessed by grade within each specialty in addition to
its assessment fpr all, respondents within each specialty. This design

addressed two hypotheses. The first hypothesis was that within a specialty,
there is no difference in regression coefficients across grades. The second
hypothesis was that there is no difference in 'predictability between any of
the full and restricted models.

Results

The overall survey return rate was 55%. Across specialties, rates ranged
from 69.5% to 33%. Insufficient returns across grades in five specialties
caused them to be eliminated from further study. The following seven
specialties were retained for additional analyses: Tactical Fighter Pilot;
Transport Pilot; Airlift Navigator; Tanker Pilot; Air Weapons Controller;
Scientific Analyst and; Acquisition Project Officer.

Grade was a significant effect only for the Transport Pilot, Tanker Pilot,
and Acquisition Project Officer specialties (p : .01). That is, in these
three specialties, officers of different grade gave different suitability
ratings for the same profile. The Bottenberg and Christal (1961) pooled RZ
value was computed to determine the overall efficiency with which the group
scores would have been predicted if grade specific equations had been used.
The pooled R2 was compared with the decreased R2 value for the non-grade
specific regression and differences were tested with the F statistic defined
in Gott (1978). Follow-on analyses addressing predictability across
regression models did not include grade effects for any of the specialties.

The most efficient regression model for Air Force specialty was selected
using the F statistic computed from R values for full and restricted models
described in Bottenberg and Ward (1963). Four full vs restricted model
comparisons were made for each specialty: (1) the 48 predictor full model
(Model 1) against the 6 predictor restricted model (Model 4); (2) the 12
predictor full model (Model 3) against the 6 predictor restricted model; (3)
the 27 predictor full model (Model 2) against the 12 predictor full model; (4)
the 27 predictor full model against the six predictor restricted model. Model
1, the 48 predictor model, was most efficient for the Transport Pilot, Airlift
Navigator, Tanker Pilot, Scientific Analyst and Acquisition Project Manager
specialties. Model 3, the 12 predictor model, was most efficient for the
Tactical Fighter Pilot and Air Weapons Controller specialties.
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Two approaches were taken to interpret education requirements from the
regression statistics. The first approach compared the regression
coefficients. The second approach examined the sequence that the predictors
entered the regression equation. This sequencing is interpreted as the rank
ordering of the predictors' contribution to the R2 value. For illustration,
the 12 predictor model (Model 3) regression weights and predictor sequencing
will be used to describe the education requirement for the Acquisition Project
Officer Specialty. This specialty's 12 predictor regression is y = 1.17 +
.1141 (Total Business Hours) -.0011 (Total Business Hours)2 + .0632 (Total
Math Hours) - .0005 (Total Math Hours) 2 + .0213 (Total Social/Behavioral
Science Hours) - .0002 (Total Scoial/Behavioral Science Hours)2 + .0918
(Total Engineering Hours) - .0008 (-Total Engineering Hours)2 + .0061 (Total
Physical Science Hours) - .00009 (Total Physical Science Hours) 2 - .0087
(Total Humanities Hours) - .0001 (Total Humanities Hours)2. Its coefficient
of determination is .49. The predictors that account for 99% of the explained
variance- are: (1) Total Business Hours; (2) Total Engineering Hours; (3)
Total Math Hours; (4) (Total Engineering .Hours) 2; (5) (Total Business
Hours) 2; (6) Total Physical Science Hours. it can be interpreted that for
this specialty, courses in business, math, engineering, and some physical
sciences are the most essential; while noteworthy curvilinear effects exist
for large numbers of business courses and, more importantly, -engineering
courses.

Discussion

Although statistically superior models were identified, practical
differences across models were absent. That is, for each of the
specialties, there was no practical difference in R2 across the models.
With this in mind, a single model with specialty specific regression weights
can be used *to derive education suitability. Model 3, the 12 predictor
regression would optimally serve this purpose. This model's predictors are
the semester hour totals for the six academic categories and the squares of
each category total. The model permits a clearer interpretation of regression
coefficients than the coefficients in the 48 predictor model. An additional
advantage is its reduction of the numoer of cautions associated with
overprediction when using models with a large number of predictors. Finally,
Model 3 can account for curvilinear effects; a capability missing from the six
predictor model tested.

in all, this study's findings have demonstrated that education suitability
ratings can be gathered from incumbents and replicated by the judgement
analysis technique.
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A Hybrid Organizationail Development Strategy

for Small Group Interventions

Robert C. Ginnett

United States Air Force Academy

The primary strategy for job redesign interventions within the Air Force
was the process consultation model and practitioners tended to adhere strictly
to its- tenets. And while this model has obvious benefits, one can likewise
argue certain merits when using the expert model. This paper proposes a hybrid
technique based upon a successful small group intervention. Potential problems
and benefits for future application are discussed.
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Process consultation (PC), as a form of third party organizational change
intervention, has a number of advantages. For example, client identification of
processes needing improvement, development of client diagnostic skills, and
active client participation in qenerating remedies are but a few advantages
found in the literature. (Schein, 1969; French and Bell, 1969; Huse, 1980).
And -although PC has long been used by consultants, it lacks a precise, operational
description. Nonetheless, once consultants develop a free flowing and functional
style of PC they often become locked into it and thus lose some flexibility.
If an alternative consultation strategy can lead to successful outcomes, then
rigid use of the PC model places a burden on both the client and the consultant
since PC can consume more time than some other methods of intervention.

Are there occasions when the PC model should be modified? Can a consultant
revert to "the expert mode" or the "doctor-patient model" as Schein (1969)
refers to. it, and still obtain successful outcomes, or should we expect the
resistance from the client in accepting either the "diagnosis" or "prescriDtion"
as Schein discussed (1969, pp 6-7)? Is it not possible that in some OD efforts
the PC model might reach impassable obstacles in key areas? More pragmatically,
is "pure" PC (devoid of task relevant expert input) worth the time and effort in
all cases? Although not intended to provide universal answers to these questions,
this paper will describe an actual intervention where an alternative to pure PC
was employed. It is intended to stimulate thought, to suggest application bypractitioners and - - s. k1 . . .... ,, . .. ...

pratiioer ~toprovoke furthe'@.r re-search.

Background

Several years ago the Unite, States Air Force began a job redesign proqram
using intprnal consultants as the change agents. The conceptual foundation for
the consultants' aDproach to iob redesign was the Job Characteristics Model
(Hackman, Oldham, 1980) depicted in Figure 1. The diagnostic instrument used
was the Job Attitude Survey (JAS) (Umstot, Rosenbach, 1978) which is a modified
version of the Job Diagnostic Survey (Hackman, Oldham, 1975). Since there are
a number of articles dealing with this conceptual framework for .iob redesign,
no discussion will be included here.

Insert Figure 1 about here

However, the method of intervention is of concern. A PC model was
developed and used for several reasons. A primary consideration was to avoid
pitfalls and shortcomings of other intervention strategies as described by
Schein (1969) as noted earlier. In addition, it had been the consultants'
experience that long term results such as improved climates and communication,
altered values, and skill development resulted from PC. Secondly, because of
the wide variety of .jobs inherent in an organization the size of the U.S. Air
Force, it would be impossible for any one consultant to function as an "expert"
for all tasks. Finally, PC can be a useful tool to ensure commitment and
interventions which were not based upon a sincere desire to improve employee
jobs have been observed and these uncommitted requests were generally doomed from
the outset.

The particular model of PC used by this author is illustrated in Figure
2. This model depicts the development of a client-consultant relationship
followed by diagnosis, client feedback and intervention. Implementation by
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the client group precedes final assessment, evaluation, and termination. The
joint client-consultant relationship is apparent throughout. It should be noted
that during the brainstorming session, the client workgroup is tasked to generate
ideas to change .or redesign their job based upon the previous concepts training.
The implementing group then must evaluate the recommended changes and develop
action plans.

Insert Figure about here

A Modified Change Effort

The specific case described here involved a patient records section in
a military hospital. At the request of the hosnital registrar, the consultants
visited the section, interviewed the employees, observed the work process and
administered the JAS. The results of the initial survey administration are
presented in Table 1. The extremely low scores accurately represent the iob
as observed by the consultants. Two items should be noted. The low score in
skill variety reflects the limited duties: pulling records, filing lab slips
in the the records, and returning the records to the file. Secondly, the
Motivating Potential Score (MPS), a single index reflecting the degree to which
the job will generate internal work motivation, is approximately 75 Doints and
nearly 1.5 standard deviations below normative clerical scores (Hackman, Oldham
1980).

It should be noted that scores for climates, perceived productivity measures,
and satisfactions were generally low. The nature of the task combined with the
general physical environment of the section resulted in the descriptive nickname
given the job by the employees --- "the Pits". The consultants privately
agreed that it was an accurate description.

Insert Table 1 about here

There were arguments both for and against an intervention in this work area.
On the negative side was the limited opportunity for changing the job, e.g., the
technological constraints. It first appeared that little could be done to
radically redesign the work without de-enriching some other jobs. When coupled
with the small number of employees (N=8), it seemed that any potential gain
would be small indeed for the man-hours expended. On the other hand, the high
Growth Need Strength score of the employees coupled with the consultants'
perceptions of strong client commitment were encouraging. In the final analysis,
it was the fact that almost anything would improve the job that led the consultants
to recommend continuation of the pro.iect to the client.

As is often the case in consulting efforts, changes result from two sources;
(1) as an a priori process modification by the consultant or (2) as a reaction to
unexpected ev-ents during the planned change process. The latter provided the
impetus in this case. Specifically, the brainstorming session, which was being
conducted by an intern consultant, was a nearly total failure. This was in part
due to the consultant's lack of experience but was, to a greater extent, due to
the inexperience of the employees. They were all young, and relatively new on the
job and had little if any prior work experience. In short, they knew they didn't
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like the job but could see no way to change it. As a result, instead of

generating ideas for changing their .jobs in the manner mentioned earlier,
the employees generated and described problems. There were, in effect, no
proposals for change developed in the session, even though expectations had
undoubtedly -been aroused by workshop participation.

This left the consultants with two alternatives: (1) declare the effort
a failure beyond salvage and abandon it or (2) to abandon the normal PC model
and develop "expert" solutions to employee problems since neither the hospital
registrar nor any of his staff saw a solution to any of the problems. The
consultants, with the approval of the registrar opted for the second alternative.

Fortunately, the aministrative nature of the task was not foreign to the
consultants and indeed very similar to some of the classic job redesign proiects.
It was therefore possible for the consultanbs to provide task relevant expert
proposals. For example, it was recommended that the backlog of items to be
filed be eliminated through a one-time effort. It was observed that although
the backlog was staggering, it seemed to remain constant over time. Yet the
employees perceived their efforts as contributing nothing -- "there's work when
we get here and the same when we leave". Another suggested proposal was to
.restructure 'the work into identifiable units for employee responsibility, in
this case by patient social secruity number. Prior to the intervention,
quality control and error checks were made by the supervisors. The consultants
... ~ec e ' fu.i.. iv- to t w...e.. to increase autonomy and

feedback. To increase skill variety, task identity, and feedback, it was
suggested that each employee-meet the patient and provide full record service
to him or her. Recommendations were made to allow the employees to develop
client relationships with various labs and clinics using their services.

This was congruent with another proposal permitting personnel stabilization
within the section thus allowing many of the other changes to reach fruition.
In total, approximately 20 possible solutions were left with the client with the
clear understanding that he and his employees had the responsibility for
acceptance or rejection and any implementation as outlined in the normal process
model (Figure 2).

Results and Discussion

Approximately nine months after the workshops, the client requested a
follow-up visit by the consultants. The JAS was readministered; the results
are presented in Table 1 along with descriptive statistics. The implementation
of many of the proposed changes are evidenced by statistically significant changes-
in three of the five job characteristics: task identity (p=.009), autonomy
(p=.039) and feedback from the Job (p=.011). As predicted by the limiting
technological constraints, skill variety did not significantly increase but
improvement from 1.33 to 2.29 (p=.122) was heartening. Most encouraging was the
increase in MPS from 32 to 116 (p=.033).

hile both psychological and communication climate improved, only the change
in the former was significant (p=.004). All four perceptual measures of performance
(based on Mott 1972), showed significant increases: quantity produced (p=.O00),
quality produced (p=.OlO), production efficiency (p=.000), and overall productivity
(p=.O00). While social satisfaction, which was initially high, only increased
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slightly, both supervisory satisfaction (p=.036) and growth satisfaction
(p=.042) increased substantially. As expected General Job Satisfaction showed
a significant increase (p=.O00). A written evaluation prepared by the hospital
registrar supported the data in terms of increased morale and improved quantity
and quality of output. The improved quality was later verified and noted during
an independent inspection conducted by an outside agency. As expected, not all
proposals for change were implemented. Approximately 50% of the recommendations
were instituted in one form or another. Nonetheless, in terms of the measures
described above, the intervention was an overwhelming success.

What of the deoarture from the pure PC model? The diagnosis of the problems
was a 'oint effort, but clearly the treatment was in the "doctor-patient model"
(Schein, 1969, D 6). Why did the expert input meet with success in this case?
In all likelihood, there are several contributing yet confounding factors.
Certainly the positive elements in existence prior to the project contributed,
e.g., high employee growth need strength and strong client commitment to
improvement. But perhaps there are more fundamental questions concerning the
PC model. For example, how much client ownership comes from each phase of the
project? Certainly some comes from the client's knowledge that he or she can
terminate the project at a number of points in the consultation process. Some
ownership comes simply from the act of participating in the workshop; however,
the consultants had assumed that a great deal of ownership emerged from employees
knowing they had developed the changes to their jobs. That assumption can
certainly be questioned in this case. Perhaps the real ownership in the change
process comes from the experience of being able to participate in the implementation
of change proposals. In the present case, after proposals from the brainstorming
session had been evaluated, members of the client work group were very open to
the consultants' suggestions for changing their Jobs. In interviews conducted
immediately following the intervention as well as nine months later, there were
no perceptions of consultant manipulation by either the employees or the
supervisors. No derogatory mention of the consultants' expert input was made in
the client's written evaluation, discussed earlier.

Conclusion

Whether this project is viewed in terms of the changes in scores of the
measured variables or the client evaluation, it was a successful intervention.
And certianly, the expert mode was used in a critical portion of an otherwise
accepted PC model. The expert mode was successfully employed in this situation
but the conditions necessary for its general application remain unclear.

Certainly the intervention described here should not be construed to devalue
either the PC model or its underlying philosophy.

More than anything else, the present case demonstrates the need for a
normative model for application of a combination of the expert and the pure
process consultation model. A great practical benefit would be the savings of
valuable time on the consultant's and particularly the client's part. And if
used effectively, in a broader sense, it would permit the experience of the
knowledgeable consultant to be injected more freely into many situations where
the client is a a loss for alternatives. The results of additional research have
implications for expanding our knowledge of the consulting process as well as for
practice.
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Tabl e 1

Dcscriptive Statistics for Job Attitude Survey Results

N=8,

VARIABLES Pre-test Post-test t Prob.

Skill Variety 1.33 2.29 1.66 .122

Task Identity 3.11 5.13 3.13 .009

Task Significance 5.44 5.79 .56 .587

Autonomy 2.94 4.63 2.31 .039

Feedback from Job 2.83 5.08 2.99 .011

MPS 32.33 116.26 2.41 .033

Psychological Climate 3.02 4.83 3.53 .004

Communications Climate 5.17 6.29 2.10 .058

Quantity Produced 3.00 4.25 6.55 .000

Quality Produced 3.50 4.37 3.06 .010

Production Efficiency. 2.33 4.1-3 5.60 .000

Overall-Productivity 2.94 4.25 6.64 .000-

Social Satisfaction 5.11 5.92 2.02 .066-

Supervisory Satisfaction 4.61 6.25 2.36 .036

Groi th Satisfaction 2.67 4.54 2.27 .042

G~neral Job Satisfaction 1.94 4.92 4.90 .000

Growth Need Strength 6.42 6.46 .08 .900
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INFLUENTIAL ASSOCIATIONS IN ORGANIZATIONS:
THE 'TOUCHSTONES' OF CAREER SUCCESS

Frank R. Wood
Department of Behavioral Sciences and Leadership

USAF Academy

Rosanna Hertz
Department of Sociology
Northwestern University

Abstract

Role models,, advisors, mentors, and sponsors are
described as qualitatively different types of influential

associations in--organizations.

Individuals in organizations find the navigation of
careers a difficult task. This task is made easier 'by
certain influential -associations which are the
"touchstones" of career success.

This paper will delineate the types of influential
associations normally found in organizations, namely: role
models, advisors, mentors, and sponsors. While each of
these has been used interchangably by previous researchers,
we propose they are qualitatively different catagories of
relationships that have differential impact on individual
career paths in organizations. Inthis paper, we prefer not
to enter into the standard debate of whether these
associations generate career success. Instead, we will
delineate categorical differences that should sensitize
future research in this area. A thorough understanding of
how these informal mechanisms operate is an important step
toward understanding why organizations which structure for
equality at the "starting gates" still generate
differential career outcomes for men and women.

METHODS

This paper links the findings uncovered by the authors
in their individual studies of two very different
organizational settings, namely, military and corporate
organizations. While neither study was originally designed
to study these specific issues, both asked questions
relating to individual career trajectories and the
importance of others for career prog. ion. In both
studies, the data collected showed influen' .al associations
to be important, but each study only rc. Aled part of the
picture. Combined, they illustrate how these significant
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others "really operate'' to influence an individual's
career.

Each study employed in-depth interviewing with
respondents who had established careers in the traditional
sense, that is, they had organizationally established
opportunities for advancement. One study, by Wood (1980),
included 83 Air Force junior officers, in their first ten
years of service and the other study, by Hertz (1980),
included 60 individuals established in corporations at the
middle to top levels of management. Both groups provide
strikingly sinfilar accounts of the phenomenon being
examined. Thus, the data will be reported as a whole.
Further, since this paper tepresents a theoretical
rethinking of the problem, our data will used primarily to
illustrate and support the categories we suggest.

INFLUENTIAL ASSOCIATIONS

Significant associations in organizations can be
divided into four distinct categories: role models,
advisors, mentors, and sponsors. The specific dimensions of
each are shown in Table 1. The reason that these
associations are informally important in organizations is
that they have the potential for facilitating movement
through the organization. At critical junctions these
associations may well mean the difference between not only
success and failure, but also the difference between rapid
advancement and minimal or slower movement.

TABLE 1

INFLUENTIAL ASSOCIATIONS

ROLE MODEL ADVISOR MENTOR SPONSOR

RELATIONSHIP shared
BASIS problems knowledge wisdom power

POWER peer or peer or lower to higher

LEVEL higher higher higher only

INTERACTION one-way one-way exchange exchange

INITIATED BY individual individual mentor sponsor

COMMITMENT none limited personal instrumental
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ROLE MODELS
Perhaps the most talked about category of influential

associations in the literature is role models. These
individuals have been characterized as either being
embodied in a siagle individual, ficticious or real (for
example, Don Quixote) or as a theoretical construct
involving attributes of several persons. (Bucher and
Stelling,197-7) Role models are selected by the individual
and may be characterized as a one-way relationship with

little or no interaction. Usually, they are exemplars which
represent the solution to problems as yet unsolved by the
individual. These may be specific problems such as the
presentation of oneself in a work situation or more
holistic problems such as how to integrate conflicting
aspects of work and family life. Simply put, role models
are selected by the individual for having achieved what the
individual wishes to accomplish. For example, one woman in
our sample who was trying to solve a family/work dilemma
described how she used role models found in friends who had
already been in her situation:

My friend, who works in New York, she and her husband
went to business school at the same time my husband
and I did -- they have a young child. I don't know how

she does it, but... She is kind of a role model for
me.

The role model below illustrates how composites of
individual traits are constructed:

There are two people that I admire and respect. One is

my immediate supervisor. He shows genuine interest in
his job, sets priorities, and gets the job done. He
values my opinion. The other guy is the division
chief. He is a good worker and a thinker. He explains
"why" the Air Force does certain things.

ADVISORS
Advisors disseminate specific information and

facilitate the solution of specific problems. Formally,
they can be provided by the organization as
organizationally defined positions or as departments (e.g.,
graduate advisors, career counselors, personnel
departments, tax advisors, etc.) Informally, they may be
selected by the individual as with role models, that is, an
individual may approach another who has mastered a specific
expertise or solved a particular problem. Like role models,
the contact is initiated by the individual and while there

is interaction, it is specific and limited to the problem
at hand. Unlike the role model, where the basis of the
relationship is some shared problem, the basis of the
advisor-advisee relationship is either greater knowledge or

proven expertise. Advisor reltionships, then, are segmented
relationships of short duration. This respondent
illustrates the greater importance placed on informal
advisors over those formally established:
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If you want to know about your career, you have to go
to the Central Base Personnel Office and they don't
know what they are doing. I would rather have someone
in my organization tell me the advantges and
disadvantages of a career move.

MENTORS
Mentors have been more recently reported by many

researchers as critical for career advancement. These
people have documented the scramble of younger people to
find one, the older people to be one, and the universal
belief that career success is predicated on participation
in this type of relationship. The mentor is important
because of his greater experience and concern for the
individual. Essentially, he provides wisdom and support. In
doing so, he encourages the individual in directions that
are right for the apprentice and not necessarily the
organization. The wisdom of the mentor is based on his own
personal successes and failures and through the
relationship, the -personal histories of each are wedded.
While a mentor relationship may begin when both are members
of the same organization, it may continue after either
individual has severed the initial organizational
affiliation. Unlike role models and advisers, the mentor
relationship is an exchange relationship. The mentor
provides support for the apprentice's needs and, in turn,
receives a sense of personal regeneration. (Levinson,1978;
Erikson,1968) Of critical importance is that this
asociation is established by the mentor and is
characterized by a strong sense of personal loyality. For
example, one wontan who was at the early stages of her
career described her relationship with a mentor as follows:

There's a man here in this office that I think has
done a lot for helping me see my way through and my
being able to accept responsibility for managing other
people.

The mentor's concern for the individual is illustrated by
the following description:

He listens to me and understands how I feel. He
empathizes with me. He seems to have a feeling of
concern for what I am going to do with my life. He is
concerned for my welfare as much as the Air Force.

Interestingly, a mentor, as the quote below illustrates,
need not be someone senior in rank, only in experience. As
one military officer commented about a subordinate:

It was a Chief Master Sergeant who taught me how to be
an officer and gave me a sense of purpose and
direction.
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SPONSORS
A sponsor relationship is an instrumental relationship

which involves the use of power. Sponsors select "informal
assistants" to help them in their jobs. (Graen,1977) In
return, they reward these assistants by employing their
power to give them special treatment such as arranging for
them to gain the experiences necessary for their
advancement. (Becker and Strauss,1956) Like mentors, this
is an exchange relationship; however, at the core of this
association, is a concern for joint career mobility.
Therefore, this relationship is instrumental and lasts only
insofar as it is beneficial to both the assistant and the
sponsor. For example, one assistant, whose corporation was
acquired by another corporation, was given the option of
moving with her sponsor. As she explained:

The man that I worked directly for was the
Vice-president of Corporate Planning and Development.
He and the President would be moving to the new
corporation headquarters. I had a number of options
that I talked about with my boss: they would take me
with them and I would be given a higher level staff
job or I could stay put and take over the planning
function with the new people.

The effect of a sponsor's power can influence a number of
job aspects as reported by this respondent:

My first squadron commander made sure I got good
evaluations, sent me on trips which provided good
experience, and gave me a good job with visibility.

PREVIOUS DIFFICULTIES WITH DELINEATION

In previous research, one or more of these categories
have been assumed to stand for the rest or all have been
used interchangeably, e.g., Levinson (1978:24) describes a
"true mentor" as a teacher, advisor, sponsor, friend,
relative, neighbor, or exemplar. This confusion of terms
probably arises because in reality, one or several of the
functions described may be embodied in the same person. For
example, a person who provides the social support
associated with mentoring may also offer an exemplar which
solves the dilemma of childcare arrangements, normally a
function of role models. Further, if a person has the
organizational power associated with a sponsor, he or she
may also be able to make special arrangements to accomodate
immediate problems so that the individual's future
potential is not lost to the organization.

By reconceptualizing these relationships, we are
suggesting that researchers focus on the process or
functions represented by these categories and not on the
persons who may be linked with them. Only through such
delineation can we gain an understanding of how these
influential associations really operate in organizations.
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-Values-and the Foreign Military Officer

Lynville E. Taber
Air Command and Staff College

ABSTRACT

Each year numerous military officers from foreign nations enter our
military training-and educational institutions. Thisstudy was
designed to determine if their values change as a result of this
experience. A significant change was noted on only one of six values
measured.

Each year numerous military officers from foreign countries travel
to the United States- to receive training or formal education at United
States military installations and Uivilian institutions. The training
and/or education of-personnel sought by the leadership of the foreign
countries varies from a few wdeks--of highly technical schooling offered
at military installations throughout the United States to several months
of more formal instriction at professional military education (PME)
courses, e.g., National War College, Air War College, Naval War College,
Command and General Staff College, Air Command and Staff College, Naval
Post-Graduate School, Squadron Officer School.

One such PME course is conducted each year by the United States
Air Force at Air University, Maxwell Air Force Base, Alabama. This
course, Air Command and Staff College (ACSC), is designed to provide
instruction to the United States military officer at the mid-point in
his or her military career, i.e., ten to thirteen years of commissioned
military service and holding the rank of major.

Since 1954 over 5,400 foreign officers from 77 countries have
completed the Air University's Foreign Officer School which prepares
them for entry into one of the University's Professional Military
Education (PME) courses (Air University, 1980). Many of these officers
have then entered ACSC to pursue a program of study from August through
February of each year.

While at ACSC the foreign student officers undergo three phases of
curriculum, one of which is called "Command, Leadership, and Resource
Management." The goal of this phase of the curriculum is to have
student officers organize their personal and professional knowledge,
attitudes, values, and skills into a personal credo for military leader-
ship. The thrust of the curriculum design, especially the values area,
encouraged this writer to investigate whether the course work presented
had any significant impact upon the values held by the foreign student
officers.
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Defining what is incorporated in the term "values" has been a
subject of controversy for a-number of years, yet the term values is
used freely, and the general public seems-to know what is meant by a
"value." Kluckhohn (1951) defines a value as a conception, explicit
or implicit, distinctive of an individual or characteristic of a group,
of the desirable which influences the selection from available modes,
means, and ends to action. Roscoe (1968) defines values as personal
and social ideals, attitudes, beliefs or standards which may be used to
evaluate and regulate the actions-of the individual and society. Foss
(1977) proposes that values are beliefs about classes of objects,
situations, actions, and wholes composed of them in regards to the
extent that they arE good, right, obligatory, or ought -to be. A more
general definition is offered by Mankoff (1974) who concludes that it
is the basic value system to which a pers6n subscribes that ultimately
determines who he is, what he is, and how he relates to himself, his
family, other people, his job, his boss, indeed, the whole world around
him. Spranger's (1928) work defends the view that personalities of men
are best known through a study of their values or evaluative attitudes.
It is from this conceptual framework that Allp.ort, Vernon and Lindzey
(1960) developed their instrument for studying values. Spranger's thesis
is that there are six basic interests or motives in personality: the
theoretical, economic, aesthetic, social, political, and religious.

The study of values held by members of the military service is not a
new development, but since the Vietnam era research has increased con-
siderably in terms of gathering data on United States servicemen. No
research was evident in terms of the values held- by foreign military
officers.

Janowitz (1971) and Moskos (1976, 1977, 1978) share the opinion that
because-of the changing social structure and the new values of civilian
society in general since the mid-1960's, the military service has a new
generation of recruits and officers entering the armed forces, holding
much different standards of personal behavior, yet they are but a reflec-
tion of the society from which they came. Studies conducted by both
military and civilian researchers have determined that military enlisted
men and officers do not differ significantly from their civilian counter-
parts whether they enter service through basic training courses or through
a service academy. (Hecox, 1970; Neuman, Abrahams & Githens, 1972;
Bachman, 1974; ACSC, 1978; Boyle & McCall, 1976; Short, Westen & Jones,
1978)

A number of researchers share Power's (1980) opinion that groups of
individuals generate shared norms, values and attitudes, which are
experienced as properties of the group itself. That is, once an
individual has entered the military servicehe or she begins to adopt
the values or adapt to the values of the organization. If such an
adaptation cannot take place, the individual will exit the organization
at the earliest opportunity (Lovell, 1964; Wemuth, 1970; Janowitz &
Little, 1974; GAO, 1976; Hudak, 1976; Goodpaster, 1979).

It has been a "given" for some time that values play a major role
in motivation toward a particular occupation. In the civil sector as
well as in a purely military environment, if an individual is able to
fulfill certain of his/her values on the job, then a motivation toward
that job or a certain kind of "job satisfaction" results (Gordon &
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Medland, 1964; Githens, 1966; Walls & Gulkus, 1974; Brown, 1976; Ronen,
1978, Kidron, 1978). -Coffer and Apply (1968) do not agree with- this
assertion however and conclude that the relative- contribution of values

to motivational factors- has not been adequately- assessed and that its
conceptual status is uncertain at this time.

The persistence of values has been an item of reserach for some time
also; that is, can a person's value set be changed as a result of education?
Massey (1975) believes that it may be possible in that values are "implanted"
during the first twenty years of life; after that, however, one must
experience a- "significant emotional event" in order to bring about change.
Other researchers -believe -that not only can values be changed by experiencing
an educational environment, the direction of change can be predicted by a
particular kind of college education (Newcomb, 1943; Newcomb & Feldman, 1968;
Kaats, 1969). Yet, considerable disagreement exists in the-current litera-
ture. Kuh (1976) found that values held during college persisted for five
years beyond graduation, and there is strong evidence to support the conten-
tion that values and attitudes held upon entering college will persist ten
or more years beyond- graduation (Kirchner & Hogen, 1972; Jansen, 1974;
Schein, 1975; Mortimer & Lorence, 1979).

The purpose of this study was to examine whether a values change occurs
in foreign military officers attending ACSC for nearly six months.

METHOD

Subjects

The subjects for this study were 42 foreign military- officers in their
respective Air Forces' from 27 countries throughout the world. The student
officers were male with an age range from 26 to 51; mean age, 36.3 years
old. Their military rank-spread from major to colonel, with 99% at the
rank of major. Twenty-seven of the foreign officers were pilots and the
remainder were spread evenly amongst nine other occupational specialties,
i.e., personnel, logistics, intelligence, engineering, etc. The reported
religious preference for the officers follow: Agnostic-2; Buddhism-5;
Catholic-ll; Hebraism-l; Islam-16; Greek Orthodox-l; Protestant-4; Other-2.

Instrument

The values held by the foreign military officers were measured using
the Study of Values (Allport, Vernon & Lindsey, 1960). This is i 45-item
test, 30 of which are forced choice, and 15 of which require the rank
ordering of four alternatives. The Study of Values aims to-measure the
relative prominence of six basic interests or motives in personality: the
theoretical, economic, aesthetic, social, political, and religious. The
classification for these value sets are based upon Spranger's Types of
Men (1928).

Norms for the instrument are based on 1,816 college students. Split-
half reliabilities (N=1O0) show Spearman-Brown product moment correlations
ranging from .84 (theorectical) to .95 (religious). A Z transformation
provides a mean reliability coefficient of .90. A final item analysis
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(N=780 male and female subjects at six different colleges) indicates that
every item is positively correlated at the.01 level with the total
score for its value. Test-retest reliabilities after one month (N-34,
1951) and after two months (N=53, 1957) range from .84 to .93 for the
economic and religious scales, respectively, for the 1957 sample. For
the 1951 study, .89 was the Z transformed mean repeat reliability
coefficient; for the 1957 study, this figure was .88 (Allport, et al.,
1960; Robinson & Shaver, 1973).

Procedure

On August 21, 1980, each subject was asked to complete the Study of
Values in class. Five and one-half months later, February 5, 1981, a
posttest was administered, again,the classroom setting. N=42.

Results

Using the t-test, only one -of the six variables showed significant
differences as a result of -the posttest. The Social Scale (pretest
M=39.00, posttest 1135.83) showed a decrease of significance (Mean
difference,- -3.167, -t = -3.87, p< .0001). (See Table 1.)

Table 1

Means, Standard Deviations, Mean Differences, and t Values for Pretest
and Posttest Measures, the Study of Values

Variable Pretest Posttest Mean t

M SD M SD Diff

Theoretical 44.19 5.76 44.71 6.14 +0.52 0.57

Economic 42.88 6.25 44.14 8.22 +1.26 1.50

Aesthetic 35.43 7.45 34.36 6.65 -1.07 0.95

Social 39.00 5.56 35.83 6.18 -3.17 3.87 *

Political 43.79 6.12 45.64 6.56 +1.86 1.62

Religious 34.90 8.14 35.21 7.92 +0.31 0.30

• p < .0001
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Discussion

The findings support, in part, the contention of many researchers
that values will not change short of a significant emotional event in
a person's life. The fact that ACSC is an experience of a rather short
duration for the foreign- military officer, taken in combination with
his total exposure to the American culture during his stay in the United
States, one would not expect too drastic a change in the individual's
values profile.

Because this sample represented a melting pot of the world (27
countries from the four corners of the globe), it is possible that a
"leveling" effect occurred in terms of allowing the instrument to detect
any significant shifts in values held. The fact that oi.e value criteria
changed significantly may simply reflect that four others changed
slightly and a trade-off resulted.

These findings warrant further substantiation before assuming
generalizability to other classes for foreign military officers at
ACSC or other United States courses, military or civilian.
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A COMPARATIVE STIJDY OF VALUES OF
MILITARY MEN AND WOMEN

by

Jose Bolton
Chief of Social Actions

RAF Mi ldenhall, APO NY 09127

THE PROBLEM: The problem of the study was to examine selected val.ues of male
and female military personnel to determine if there were-psychosocial deter-
minants which Air Force managers could find useful in terms of-recruitment,
With an all-volunteer service and increased utilization of women in 95 percent
of all Air Force career fields, it seemed that necessary policy changes, which
must follow, should be made with the best poss-ible comprehension of what will
be different personne'l versus system needs in the future,

The objective of the study was to determine, through a study-of values
questionnaire, the differences and simi-larities of selected values between
males and females -when compared by time -in service and -sex. For the present
study, groupings were made by one year or less in service and- four years or
more -in service,

The importance of the s-tudy was der-ived from the fact that the numbers
of women entering the Air Force are on the increase and, by 1984, -projected to
be approximately 80,000, representing -15 to 16 percent of the total force-

strength. The Air Force will spend hundreds of thousands-:of dollars for educating,-
training and equipping its members. The greater numbers of women will require
that these areas be modified in order to avoid the loss- of valuable human resources,
both male and female. It i-s presumed that the results of the study will provide

the Ai'r Force manager wrth data to predict Air Force needs and establish policies
which- wil-l aggressively pursue that end,

METHOD, All data were secured from voluntary responses on the questionnaire
employed to gather data from 200 participants. Data were grouped-by time in
service and sex, reported by group means and analyzed using the Student.'s t test
for s-ignificance at the .05 level.

RESULTS. The results of the study indicated that scores for all males and all
females cn the Rotter I-E were significantly different, Maleg were more internal
than were females. This was true for all groups of males and females regardless
of time in service. Time was a factor for women when analyzing internal movement
on the I-E. Women became more internal- with the increasing length of time in
s-ervice. Men also became more internal with the increase of time in service, but
not statistically significantly so. As women entered the Air Force, there appeared
to be an area of difference between males and females which was identified by the
I-E, but this difference was reduced with the increase of time in service.
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A COMPARATIVE STUDY OF VALUES OF
MILITARY MEN AND WOMEN

by

Jose Bolton,-Ph,D,

In 1972 the Social Actions program became a very unique program in the
annals of military history, It was created to assist the chain of command, in
dealing with the numerous social pressures which surfaced in the United States
i general and .the military in particular. Many people believed that if
individuals became- aware of these social problems, there would be fewer problems,

Although Social Actions was composed of three seperate functions (Drug/
Alcohol, Equal Opportunity and Treatment, and Human Relations Eduration)., Human
Relations Education (HRE), i nitially called Race -Relations, received the greatest
emphasis. In 1975 discussions of women in the Air Force became part of the HRE
curriculum. Intitled "Utilization of Women In The Military" and rtwasdesigned to
deal with the psychosocial adjustments experienced by Air Force men and women,
I felt these added-adjustments by men and women were influenced by two major
factors: First, the "Al1-Volunteer Force" which combined with the national
economic picture at the time (1975) to bring more women into the Air Force,
Secondly,-in 1975 the Air Force opened to women, numerous career fields that were
previously avallable only to men.

The- reaction in male dominated field5 to this pe eived invasion of the male
domain ranged fromlenthusiastic acceptance to overt rejection of women in -the
work areas. Furthermore, proportionately more women failed, were discharged, and
fewer were retrained out of -these nontraditional career fields than men, Thus,
greater numbers of women in the Air Force and the openinfg of male dominant jobs
made ass'imilation of women a crucial ;ssue.

This study was concerned with the influence of socialization on males and
females in the Air Force. What are Lhe key factors in the assimilation of women
into the Air Force? Does assimilation influence retention? Many, females have
been successfu.l in the Air Force. I believe that those women who-did succeed,
succeeded because-they successfully assimilated into the Air Force. Those who
failed, failed because of unsuccessful assimilation, This paper is designed to
explore the characteristics of successful assimilation techniques which the Air
Force can adopt to assure a greater -success rate for women,

A review of the literature shows that very little work has been done in t.he
area of-psychosocial attitudes of military men and-women and how, these could
affect behavior, or how the attitudes generally are influenced by and in turn
influence the self-concept. A person's self-concept is determined by various
factors, some of which neither the individual nor society can alter; such as sex.
But independent factors like education and environment, and psychological factors
such as f If-concept greatly influence behavior as well-, An aspect of self-concept
is a need to control the environment. (Lefcourt, 1972)
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This study examines how values can influence the assiiilation of military
men and women. For the purpose of this research, "value"-, is defined ast The
core component of a clustering of attitudes which directs behavior on a long-
range basis toward some goals in preference to others. The examination of
personal values can have a critical meaning for any society that is concerned
with the equal treatment of all members, This paper presents data that can aid
Air Force managers to understand-human nature and indirectly assist in the
formation of policy regarding the use of men and women in nontraditional careers,

The -theoretical foundation for research on values was set by Spranger (1928),
Lasswell (1959), Rucker (1978), Rotter (1966), Allport and Vernon (1931), and
Allport, Vernon and Lindzey (1951). The Rotter Internal Versus External Locus
of Control of Reinforcement (I-E) scale was used to gather the data. The Rotter
gives an indication of the participants' perception of their influence over their
environment. The I-E refers to a continuum of generalized expectancles that
reinforcements are self-determined (that is internal-) as opposed tobeingafunctiof,
of luck, chance, or powerful others.

The research was conducted between October 1979 and March 1980 with the
I-E being administered to 200 randomly selected military men and women, Each
group was subdivided by time in service and a 2X2 factori.al design was used with
sex and time in service as measurement variables.

2X2 Factorial Design With Sex and Time
In Servic.e as Measurement Variables

Time in Service Males (N=100) Females (N=100)

I Year or Less in Service 50 Males 50 Females

4 Years or More in Service 50 Males 50 Females

Data was gathered which lead to mean scores that inturn were analyzed for
differences using Student's t test with a .05 level of confidence, with 98 degrees
of freedom, The lower the score the greater the degree of self-confidence, making
adjustment to the Air Force environment easier. That is those with lower scores
assimi'lated more easily, An examination of the mean scores of males and females
on the I-E shows that males had a locus of control of 8.10, while females' locus
of control after four years of service was 8.70, and females with one year or less

in service was ,,.re than 9.3. Males with four years or more in service had a
mean locus of control under 8,0 which was more internal than the locus of control
of males with one year in service, over 8.2,
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-A Comparison of I-E Scores of Military Men
And Women by Sex and Time in- Service

Sex Grouping N X

MaIe 1 Year 50 8.24
4 Years 50 7,96

Female I Year 50 9,36
4 Years 50 8,70

Male I Year 50 8,24
Fema-le I Year 50 9,36

Male 4 Years 50 7,96
Female 4 Years 50 8.70

Total Male 100 8,10
Female 100 9.03 *

< ,05,98

This means that males in all groupings perceived themselves in control of
their lives, more so than women. But the fact is that all groups, men and women,
after 4 years in the Air Force had lower scores; thus perceiving themselves to
be in greater control than at their starting points. There is a statistically
significant difference between males and females (8.10 and 9,03 respectively),
but when comparing these groups over time in service, little difference was found,
The locus of control for women continues to be more external than for men,

It is hard to say what environnental factors have affected males and females
and caused this measurable difference. Using the male score as the norm, because
the military is traditionally a male domain, one can quickly see that females
have not been socialized in the same manner, Lewis (1972) reported that boys
are encouraged to be more aggressive and more independent than are girls,

Males in most societies are required to be independent, At a young age they
learn that they have to be aggressive if they want to get ahead. Females, on the
other hand, were taught how to be dependent and allow others to satisfy their
needs,

The difference of I-E scores for males and females is alsr a result of age,
time in service, rank, level of authority, and maturity, All of these factors
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contribute to how individuals view themselves, However, it should not be assumed
that because women are performing -the same duties as men, they will have the same
philosophy of Ii-fe (Saxton, 1977).

There are numerous conclusions to be drawn from the data I have gathered,-
With each conclusion there are more questions-, but one factor is consistant.
Conformity to society's code, the Air Force in this case, is a critical part of
the change process, While there were differences -in all groupings, only one was
found to be statistically significant,

Time in service was a factor in changes for al-I groups, but significantly
so between males and females in the I year in service group as measured on the
Rotter I-E. In a related study, preliminary data I -gathered on the Allport,
Vernon and Kindzey suggest that women entering the military have significantly
different values than a similar group of civilian women,

Little data is available at this time which could give a clear picture of
the psychosocial motivators that men and-women-have when they come Into the Air
Force, However, my research shows women who had scores that were more internal
frequently came from families which had working mothers or mothers as single
parents. These role models may have influenced the socialization of many of
the females in the study,

Mer and women encounter a somi! r socialization process when they enter
the Air Force, but since: the military is a male dominant society, based on male
norms and skills, it follows that male adjustment would be less difficult. This
adjustment is reflected in the changes of scores over time. The mean score for
males changed over 4 years, almost .3 of a point, while for females it moved
nearly .7 of a point.

I believe the female score changes can be attributed to assimilation. It
is apparent that when females, like any outgroup, gained knowledge of the system
'they felt they , better able to influence their futures. Lefcourt (1973)
saw these as changes that were required by an individual's need to control
his/her situation or environment. As recruits achieve, or believe that they
have achieved, a greater measure of control in their environment, feelings of
helplessness diminish and they begin to function more effectively in their
environment.

In terms of female recruitment, it is important to consider the trend toward
external scores for females in early service years. At present 6 weeks of basic
training are required for all recruits, and during that time they also must learn
to adjust to military life, Females make this adjustment as well as males but

when they arrive at their first assignment, the adjustment is not to a training
instructor but to a "REAL" system.

From the results reported in relation to there being a difference between
male and female values, the following conclusions are drawn:

1. The locus of control for males in all groupings was more internal than
that of females on the Rotter I-E. While only tle total male and female groupings
were significantly different, the trend for males to be more internal was possibly
due to the military occupation being a traditional male job, designed for and by
males.
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I. A larger study should be done using a variety of value instruments
such as the Rokeach, Allport-Vernon-Lindzey, a-long wi-th the Rotter or Rucker.

2. S-ince the military is authoritarian, competitive, and demands conformity
to standards, it muy be informative to examine these characteristics as they
relate to success in the mili-tary for men and women.

3. Since the study focused-on the military as an occupation, and
examination of male and female values as they pertain to different jobs within
the mi-litary may prove fruitful, The requi-rements of di-fferent jobs or Air
Force Specialty Codes (AFSC) could be influenced by values.

4. Do females have different support needs as compared wlth males? If so,
how do male or female supervisors differ in their facllitation of these needs
and do these measures- compare with other measures taken of civilian subjects.

5. Examine the critical adjustment times for men and women when entering
the military and how the military helps in the acculturation process,

6, Determine if goal oriented women are more competitive and have fewer
adjustment difficulties in the mi litary environment than those who are not as
goal oriented or competitive,

7. Determine what environmental factors contribute to and affect the
Rotter I-E scores and if these scores can be influenced by the manipulation of
these factors leading to possible behavior and attitudinal changes.

IMPLICATIONS

In the span of one decade, the Air Force as a profession has experienced
some revolutionary changes with more women entering the service. The numbers
of women have increased, uniforms have changed, more career fields are open to
women, and the change in the policy regarding pregnancy are just a few of the
many changes. These changes have had a positive effect on women joining and
staying in the Air Force, but the final decision of how and where women will be
made by the American people through their representatives in Congress. Until
legislative changes are made, Air Force managers must continue to accomplish
the Air Force mission with the human resources available and within the limits
of present laws. The present study provides Air Force managers with information
which will be useful in determining the effective and efficient ways of utilizing
these human resources.

The results of the study suggest there needs to be more extensive research
done on values and military personnel. It is clear that the environment of the
Air Force has a significant influence on the values of men and women. In spite
of the fact that when men and women enter the Air Force, they are as similar
in terms of values and philosophies of life and differ only physiologically.
But as time passes, they change to become more similar in locus of control of
reinforcement.

The ultimate reason for the present study was to provide Air Force managers
with information regarding personnel policy-making decisions--it has accomplished
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2. Females over time, four yearb or more in- service, became more internal
in their philosophies of life, While not substantially significant, this was
attributed to acculturation, Females gained knowledge of the system and were
better able to influence their future. This change was thought to be influenced
as- well-by-what Lefcourt (1973) considered as an individual need to control- the
situation. Women learn the skiIs and behavior by observing men and over time
become competitive for jobs and promotions,

3. In- terms of female recrui-tment, it was noted that consideration should
be given to the external scores -of females in early service years. All recruits
require adjustment time when entering the military, The length of time to adjust
or shift to internal beliefs may affect retention rates. If these adjustment
factors could be isolated, adjustment to military life could be facilitated.-

4. Essentially, there were few differences in the male znd female milltary
members in the study, This suggests that values are not relevant to conflict
resolution between males and females in the military, when values are basically
the same,

5, One conclusion which was not expected at the beginning of the study
was the significant difference between males with one year of service or less and
males with four years or more of service.

The study was designed to gain information that would aid Air Force
managers in policy making positions when evaluating policies relating to females.
However, this assumption was based on the premise that -females differed from
males in terms of values. The study found that not to be the case, thus the
argument is not one of, if people share the similar values, they will live in
harmony. Rather, it is that similar values equate to similar needs and when there
is limited opportunity to satisfy these needs, i.e., competition, there is conflict.

The Air Force is satisfying its mission requirements and women are an
-essential part of-meeting that mission requirement. Men and women in the Air
Force today are similar, in terms of values and philosophy of life as measured
by the Rotter I-E, and it seems this was achieved before entering the Air Force.
The difference in Rotter I-E scores at entry and later in service may be due to
acculturation on the part of the females.

There are greater similarities than differences, but the fact that there
is conflict and resistance to females leads to a possible conclusion that the
differences are a point of concern. These differences receive more attention
from both males and females and have social norms attached to them which are as
deeply embedded as other values and cause tension when the outgroup moves into
the ingroup's "territory."

RECOMMENDATION

There have been numerous studies of leadership styles, management approaches,
and attitudes of personnel in the military environment, However, there is a
continuing need to expand this research area to include how these subjects and
people interrelate, The following recommendations may be useful:
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that goal. While the findings are by no nwa,,s conclusive, they do require strong
consideration prior to the implementation of future personnel policies.

The observations of the study are but the beginning in the quest for a
better understanding of values and how they impact on recruitment, retention
and performance of duties by all personnel. In-essence, the preliminary findings
are promising and strongly -suggest that psychosocial factors motivating Air Force
members require greater consideration in the management of the Air Force's most
valuable- resources -people.
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A bstract

As part of an effort to improve cohesion, the Army is radi-
cally changing thr way it will man the system, as it moves
from an individual to a unit replacement program. This
paper proposes aIernative models for conceptualizing systems
of cohesion. These models suggest possible avenues for the
creation of research questions that will help assess the re-
sults of the Army's endeavor to enhance cohesion.

The Army today is on the threshold of making a
significant change to its manning system. The change .nvolves
orienting Its system from one that focuses on replacing indivi-
dual soldiers to one that replaces individual units. The early
stage of this changeover has started in a company level replace-
ment program called Project COHORT (Cohesion, Uperational Read-
iness and Training). This program involves twenty-one compan-
ies that are projected to remain together for a three year per-
iod. The formulation of COHORT units is the first step in the
development of an American prototype of the British regimental
system, where soldiers will be assigned within the same regi-
ment throughout an entire career. These movements by the Army
can be seen as efforts to maximize both the short and long term
benefits of stable and cohesive units. Yet the question must
be asked: is cohesion solely a product of the organization's
ability to align individuals into groups that support organiza-
tional goals? This paper puts forth the proposition that the
development of cohesion can be viewed as a single process, but
with multiple factors influencing the eventual outcome. Two
different systems for looking at the development of cohesion
will be presented and the significance of implementing each
system will be discussed.
INPUT OR THRU-PUT: CONCEPTUALIZING SYSTEMS OF COHESION

A sociological appraisal of social cohesion can
be addressed using contrasting methods. In the first, cohesion I
can be viewed as a dependent variable, with its outcome a func-

tion of the social attitudes and backgrounds of individual mem-

bers of the organization. Seen in this way, the system is open
and a function of "input". In the second method, cohesion can

be studied as an independent variable, resulting from the oper- 4
ation of the formal organizational process. From this view-
point, the system is closed or "thru-Dut". Development of co-
hesion, then, can be conceptualized along two different dimen-
sions as input and thru-put.

In the input system, social background and atti-
tudes are seen as influencing the outcome of social cohesion.
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The social background of group members can be defined as pri-
marily the -belief systems of the individuals that make up the
group. While social background can encompass a wide array of
variables such as ethnicity, sex and social origin, belief
systems cut across, and thereby influence all categories. Be-
lief or value systems are impqrtant, for they constitute the
normative basis for behavior a±d help define the degree of -ex-
pected involvement of the individual within an organization.
Thus, an input system is concerned with the set of beliefs
"Carried in" by the individuals as they enter the organization,
since they will affect the "outcome" of social cohesion.

We can view the second system in a similar manner.
If the formal organizational process is seen as influencing
social cohesion, then the structure becomes primarily respon-
sible for Its product and the issue is one of thru-put. The
structure can be defined as the organization, which trains
and socializes new members to appropriate levels, independent
of their social background and level of involvement of group
members. Goffman (1961) defined this structure as a "total
institution", whose formally administered life-style made it
possible to change individual members. In this system, then,
the indiziduai's social background is considered less impor-
tant and the system itself becomes the critical factor.
The Importance of Cohesion

As previously noted, both systems seek a single
outcome, enhanced cohesion. This outcome is grounded in the
maxim that combat effeciency is increased by strengthening
the bonding between group members. An understanding of the
linkage between cohesion and increased unit effectiveness will
help explain why the Army seeks to develop unit cohesion.

Cohesion is normally defined as the degree to
which members of a group are attracted to other group members.
This means many things to many groups of researchers. Those
in organizational behavior suggest this attractiveness motivates
members to contribute to the group's welfare and objectives,
and to participate in its activities. (Festinger, 1953).
Sociologists posit cohesion can also be seen in normative terms,
where the social experience of the group process creates values
and norms that support a larger social structure. Durkheim
(1965) saw that the "collective effervesence" of the group
causes individuals to perform to a greater extent thai if act-
ing outside the group. In other words, acting on behalf of
the group is viewed as acting in the "realm of the sacred",
which motivates members to do more than they would by themselves.

Stouffer and his colleagues (1949) refocused the
importance of primary group processes in the combat environment,
citing the solidarity a soldier experiences with his fellow
comrades. Futher studies arising from World War II reiterated
this point. The ability of the group to overide existing
civilian values was seen by Grinker and Spiegel,(1963) in their
studies of highly cohesive bomber crews. S.L.A. Marshall (1964)
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noted the presence of other comrades and the ability to com-municate with them was the single greatest motivator in combat

among infantrymen in World War II. Similarly, Shils and
Janowitz, (1975) studydng the Wehrmacht during this same period,
found the small, cohesive unit was a formidable support system
that resisted disintegration despite the presence of extra-
ordinary pressures.

Thus, the "collective effervescence" present in
cohesive units is important because the Army sees it is a force
multiplier. Put another way, a highly cohesive unit develops
more combat power than a similar unit that is less cohesive.
THE COHORT UNIT: A THRU-PUT 'SYSTEM

A unit replacement system, stressing the organi-
zation's ability to. produce motivated soldiers while negating
social background, is essentially a thru-put system. Viewed
in this way we can learn much from the experience of other
thru-put systems. The national prison system, for example is
tasked (as a treatment oriented facility), to produce useful
and productive persons that can be returned to society fully
rehabilitated. (Berliner, 1980). Here the organization must
disregard social background and assume it can align the norms
and values of any prisoner to match those required by both the
the organization and society. Although definitive results on
prisons are still required, -careful comparative studies in
this area would be most beneficial in gaining a better under-
standing of possible outcomes of the Army's thru-put system.

Essentially, the thru-put system is the "organiza-
tional reality" experienced by the individual soldier working
in some immediate social situation. Janowitz (1974) suggests
this "reality" for the soldier is composed of a combination
of four major factors: the nature and type of his weapon
system, the organization and type of replacement system, the
nature of the threat he must face, and finally, the perfor-
mance of his military leaders. These factors are the frame-
work that point to the major presumptive advantages the Army
expects to gain by implementing the COHORT system.

The first presumptive advantage is the COHORT unit's
ability to adapt more quickly and proficiently to new and com-
plex weapon systems. As the Army moves to these systems, the
tasks required for efficient operation of the system involve
greater complexity and increased integrative behavior. These
fighting tasks may take longer to master and require extensive
team skill refinement. Today's tank crew, for example, must
proceed through a manifold set of qualifications to be declared
proficient. Mamy new weapon systems require this same inte-
grative behavior among group members. In effect, new technology
means group proficiency has taken on greater significance than
individual proficiency. Cohesive units, because of a common
understanding of member abilities, will more quickly overcome
individual eficiencies that will aid in meptering intricate
group tasks.
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The second advantage in this area is important,
since it can be assumed that a unit replacement system directly
reinforces the first factor. A COHORT system will allow
teams that have attained proficiency together to remain as
units for longer periods of time. Once complex tasks are
learned, they will not have to be relearned because of personnel
turnover. The combat proficiency of the unit is maintained
for a longer period of time than with the individual replacv'-
ment system.

The third presumptive advantage is realized in a
deterrent situation. Because of the proximity of danger, and
the visualization of the enemy being difficult to conceptualize
in a peacetime situation, group reinforcement may keep alive
the "unseen enemy". Also, as the nature of threat becomes
more real,- the need for cohesion increases to withstand the
actual or perceived stress of battle.

The fourth implied advantage of cohesive units is
that they reduce the social distance between the leader and
his men, thereby sensitizing leaders to the needs and expecta-
tions of the unit. Limited interaction with subordinates is
characteristic in a ". egmented" military. This tendency is
reduced in the COHORT unit, because the interaction is continuous
and involves both formal and informal situations. Therefore,
a normative commitment develops for the leader to share the
concerns and hardships of his men, together with a reciprocal
commitment for them to support him. Thus, the 0OHORT unit gives
more flexibility to leaders &blowing them to become more pro-
ficient at their jobs. Because they have more time with sub-
ordinates, leaders will be perceived as doing more than "Just
going through the motions".

In addition to these factors, two others seem
relevant in assessing the COHORT experiment. First, cohesive
units can develop and enhance unit pride through gaining an
understanding and appreciation of the unit's history. A sen-
sitivity towards unit heritage is important, because it inter-
twines individual and unit reputations. If an heroic tradition
is established, soldiers can more easily define their relation-
ship towards the unit through ideal role models. Yet, associa-
tion with a single unit over time does not guarantee a soldier
will embrace its traditions. Secondly, the network of inter-
personal relationships developed within a COHORT unit will
allow the soldier to begin to look at his unit as both a home
axid a community more than just a place to work. Even married
soldiers can be integrated, because their families become mem-
bers of/this community, thereby reducing conflicting demands
between the soldier's job and his family. This reduction of
competing demands allows an individual's commitment to the
military to remain focused.

These expected outcomes can be used to frame re-
search questions that measure the effectiveness of the COHORT
experiment. Consideration of these factors indicate the COHORT
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system's ability to enhance cohesion. If success .s less than
optimal, one may want to consider factors outside the sphere
of -organizational influence.
AN ALTERNATIVE TO THE C-OHORT APPROACH: THE INPUT SYSTEM

The input system can offer its own unique contri-
bution to the development of cohesion. The input system empha-
sizes social background, the principle component being the
belief system brought in by the individual. Belief systems
help define the degree of involvement of the members in the
organization. Etzioni (1975) stressed the involvement of
individual members, and the organization's power to influence
those individuals must consistently match. If this does not
take place, the individual will not see the organization's
power as legitimate, and the organization looses its ability
to influence its--members. In this situation, members may form
cohesive groups that do not support the goals of the organiza-
tion, as was the case in Vietnam, where excessive drug use and
fragging' incidents took place.. (Moskos, 1975). Faris (1977)
found these groups highly cohesive yet not sustaining organiza-
tional goals.

TodaY, the Army must be aware of the possibility
of molding cohesive yet disarticulated groups. Members of
American socie~y eligible to enter military service may current-
ly questionmthe role and utility of many traditional institu-
tions. In fact, some of the soldiers entering the military
may already be alienated against many authority figures within
the institution. (Westbrook, 1980). Thus, this problem may
be conceptual-ized as one of understanding the civic conscious-.
ness of the individual recruits. Although this means nothing
more than the individuals having a concept of the benefits and
responsibilites of being an American citizen, many recruits
may emphasize only the benefits and not the responsibilities
of citizenship. Thus, some form of civic education may be
needed to insure that the proper degree of involvement by the
members of the organization is understood and maintained.

Finally the input system's core assumption is that
unit cohesion is dependent on the -quality of the input into
the organization. For the Army, this implies that the recruits
must come from a representative cross section of American society
reflective of the national social composition. In his studies
on the All Volunteer Force, Moskes k1981) suggests that "our
concern must be with!the chemistry of unit cohesion that requires
ai optimum blend of talents and backgrounds."
Concluding Remarks

This paper has presented two different dimensions
for conceptualizing systems of cohesion. These systems were
presented as ideal models, but this is not the case. Rather,
these systems form the limits within which organizations oper-
ate. Because organizations exist within a continuous social
system, there can never be a system that is totally input or
thru-put.
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The COHORT experiment has been viewed in terms of
the thru-put system and its ability to enhance cohes.ion. There
are no reasons to believe that the Army will not benefit to
some extent from the development of more cohesive units. Yet,
two questions remain unanswered 'hat are central to the issues
presented. First, how successful is a thru-put system when
it has limited control over the quality of its input? Secondly,
under what conditions do cohesive groups approve or support the
goals of the organization?
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Abstract

The literature on hostages was surveyed to determine the
Stockholm syndrome as- an effect of the hostage experience
reciprocating with the-mental states, attitudes and be-
haviors of hostages during their captivity. Thirty-five
former hostages were interviewed to ascertain empirically
that the Stockholm syndrome is a direct result of the
hostage experience, and that the ancillary phenomena of
transference and identification with the aggressor were
also affected by the hostage experience. It was also found
that hostage attitudes toward their captors underwent
changes from negative to positive, and- protective behaviors
such as rationalizing the captor's actions and defending
them against the authorities developed. Religious commito
ment by the hostage and physical or verbal abuse of the
hostage may mitigate the Stockholm syndrome.

-Hostage-taking has become a serious and familiar pro-
blem with global dimensions in little more than a decade
(Clyne, 1973). Frcm. the -hijacking of jet airliners with
passengers held for ransom to the protracted captivity of
American hostages in Iran, the emotional impact of a hostage
experience has touched- the lives of thousands of innocent
victims and their families. However, the psychopathology
of the hostage experience has attracted little scientific
attention, perhaps reflecting the recency and novelty of
the condition (Hillman, 1981)o The increase of terrorism
has been both in frequency and violent intensity. Trans-
national affiliation among terrorist groups has enabled
them to receive better training and funding, as well as un-
precedented access to complex and sophisticated new weapons
technology. Terrorism and hostage-taking thus pose an
increasingly greater threat to the individual, the political
and economic processes of society, and the quality of
international relations (Legum, 1973; Stechel, 1972;
Sterling, 1978). Kobetz predicted in 1975 that "hostage-
taking incidents ... will increase in intensity and the
degree of serious harm which perpetrators inflict on
victims" (1972).
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The history of -hostage-taking goes back to ancient
Greece, Rome and the lands of the Norsemen. Middendorf
(1972) sketches the violent story of this, at times, colorful
and popular activity through the Middle Ages -when the Barbary
pirates and their European adversaries vied With each other
for first place. Barbarossa and Richard the Lion-Hearted-
played- their parts, and Frederick the Great also took hoptages
to -score a political poiit. Hostage-taking has been an
instrument of unconventional warfare throughout the ages, and
in every war. Recently, however, it has 2ssumed more menacing
proportions in terms of frequency, intensity of barbaric dis-
regard of human life and inclusivity of victims.

The literature relevant to the hostage phenomenon-from
a psychological perspective is meagre. However, psychological
studies on prisoners of War and concentration camp victims
have contributed toward an understanding of the -problem
(Eitinger, 1961; 1962; Berger, 1977; Barocas, 1975; Niederland,
1968; Andersen, 1975). The stress of captivity potentiates
certain psychological reactions and behaviors which are, to a
large degree, adaptational in character, in order to reduce
stress. White (1974) classifies defense mechanisms in the
category of-adaptation. The hostage experience, though rela-
tively brief, can be as stressful as lengthier captivity en-
counters (Klonoff, et al, 1976; Eitinger, 1961; Cole, 1980;
Jacobson, 1973; Ochberg, 1978)-.

The defense mechanisms employed by hostages include
denial of reality, counter-phobic mechanism, intellectualiza-
tion, creative elaboration, and reaction formation/identifica-
tion -With the aggressor (Tinklenberg, 1977). Bettleheim (1943)
observed- identification with the aggressor among some concen-
tration camp victims who assumed behaviors typical of the
Nazi guards. This defense mechanism facilitates anxiety reduc-
tion by shifting victim's role from oppressed to oppressor
(A. Freud, 1966). Patty Hearst is a patent example of this
phenomenon. Moreover, shifting allegiances between captives
and captors is a fact of terrorism, and victims may be neutral,
if not hostile, toward the authorities.

The multiplex hazards of sustained stress have been
documented by Selye (1956). Captivity is one of the most
traumatic experiences a person can endure. It depersonalizes
the victim, transmuting him into a mere commodity for barter.
In time, a warmer relationship marked by dependence and iden-
tification develops. Terrorist groups, aware of this phenome-
non, try to separate victims from captors, or change guards
frequently. However, in spite of growing feelings of affec-
tion for their captors, hostages endure many physiological and
psychological sequelae (Ochberg, 1978).

Captivity is, at core, the deprivation of freedom of
movement (Eitinger, 1977). Human dignity and self-esteem are
depreciated. Predictability is undermined and a hostage is,
thus, deprived of an essential sense of security.

The Stockholm syndrome and related reactions to capti-
vity are best explained by Freudian theories pertaining to ego
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defenses (A. Freud, 1966). When other defense mechanisms
such as denial of reality have run their course, the Stockholm
syndrome emerges. Three phases were observed in the 1973
Stockholm Kreditbank robbery, when hostages were held for 131
hours: the hostages developed positive feelings toward their
captors when time elapsed without marked physical or verbal
abuse of the hostages; negative feelings toward the authori-
ties emerged as captive identification with the captors devel-
oped; captors appeared to reciprocate positive feelings
(Strentz, 1979).

Hacker (1976) suggests that physical propinquity and in-
terdependence between captor and captive promote a co-victim
feeling and a sense of emotional belonging. A "we" feeling
is generated by perceived common danger; i.e., obstinacy of
authorities who refuse to comply with the terrorist's demands
may lead to the deaths of both hostages and terrorists. An
infantile condition of helplessness leads the captive to
surrender and obtain relief. The captor's aggression is con-
tagious, and his characteristics are internalized by the hos-
tage (Hacker, 1976). Parents and other agents of society
exercise similar powers in the process of socialization train-
ing of children by means of object-oriented and love-oriented
discipline manipulation, exploiting the child's dependency
and approval-seeking needs kdcDavid and Harari, 1968). The
captor, it has been shown, does not remain unaffected by the
relationship.

A genuine fondness existed between the female hostages
and the Stockholm Kreditbank robbers, which continued after
their release. In other hostage instances, stewardesses
visited their imprisoned erstwhile captors regularly long
after the event. The literature cites many similar situa-
tions.

Method
The Stockholm syndrome, transference and identification

were found to be closely connected with the hostage experi-
ence throughout most of the literature surveyed for this
study. With few exceptions (Hillman, 1981; Modlin, note 1),
writers in the field have viewed the mental states, attitudes
and behaviors associated with the Stockholm syndrome as nor-
mative. Since the relevant published information on this sub-
ject is exclusively theoretical, documentary or clinical, the
researcher elected to determine empirically the actual pre-
sence of the Stockholm syndrome, transference and identifi-
cation with the aggressor in the hostage experience. The de-
sign conforms to an historical and interview research model
with computer analysis as back-up for the general discussion.

Subjects
Thirty-five former hostages, 22 males and 13 females

were interviewed. Sixteen were captives of the Hanafi Muslims
in the Washington, D.C. 1977 incident, 14 were held by the
PFLP in Jordan in 1970, and five were recently-returned hos-

470



tages from Iran.

Instrument
A 41 item structured questionnaire was constructed by

the researcher owing to the unavailability of standard tests on
the subject. The Likert-type scale was developed from a pilst
study with a subgroup consisting of five randomly selected S
as part of an effort to control for validity and reliability.

Procedure
All subjects were interviewed by telephone. Data base in-

formation was followed by input concerning 1. transference re-
lated items, 2. identification issues and 3. Stockholm syndrome
information, all of which were culled from the literature.
Additional items concerning religious commitment and quality of
treatment by the captors were explored. The responses were re-
corded, and numerically rated from 1 to 5, and weighted as such
without criterion keying.

Results
The data produced by the interview were computer scored

for statistical crosstabulation by means of the SPSS computer
software system. At a 05 level of significance, the chi-square
test indicated support for the near-concensus view expressed in
the literature that 1. there is a Stockholm syndrome exper-
ienced by hostages; 2. that transference and identification
with the aggressor are included in that syndrome; 3. that
religious commitment,and quality of treatment of the hostages
significantly affected the reaction to captivity in terms of
the hostage syndrome.

Discussion
The theoretical/clinical observations hypothesizing a

Stockholm syndrome and related phenomena were supported by the
respondents in the survey, and further strengthened by the re-
sults of the statistical computer back-up to the discussion.
Attitude change toward captors proceeds from negative to posi-
tive with rationalizations to defend them against the authori-
ties, except when the hostages are subjected to physical or
verbal abuse, or in the case of hostages with strong religious
commitment/practice.

Conclusion
With the proliferation of terrorism and hostage-taking

during the past decade and a half, the need for this research
assumes critical significance. The increased probability of
abduction dictates a greater awareness of the problem and how
to deal with it before, during and after captivity. The re-
sults of this research represent a small step in that direction.

Reference Note
1. Modlin, H.C., M.D., The Menninger Foundation. Personal

Communication.
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A Processing Resource Explanation of Subjective
Dimensions of Operator Workload

William L. Derrick
United States Air Force Academy

ABSTRACT

A multiple resource model of processing resources (Wickens, 1980) guided
construction of four modal tasks that demanded different configurations of
resources. Twenty-two subjects performed these tasks in all single and dual
task combinations, then rendered paired comparison judgments of workload
similarity. Multidimensional scaling analysis of these judgments produced three
dim-usions that seemed to underlie subjective perceptions of workload. These
dimensions were explained by 1) task performance decrements predicted by the
model, 2) task structure differences, and 3) perceived stress.

INTRODUCTION

Background

Moray (1982) has recently focused attention on the association between classes
of task characteristics and the subjective experience of operator workload. Cate-
gorizing task into physical, cognitive, manual-control, and time-stress-areas, he
identifies characteristics such as a tracker's requirement to generate lead, the
number of alternative solutions in a decision making task, the scarcity of time,
and so forth as reliably producing the perception of load. Moray-concluded the
article by not.Lng that any proposed model of mental workload that attempts to
explain operator reaction to these and other characteristics will be both complex
and multivariate.

Although exploring the relationship between task characteristics and mental
workload can provide valuable insights, it leads to several problems. First, an
enormous number of task characteristics can currently be identified, and as tech-
nology gives un new equipment and tasks, they can only proliferate. Second, a
combination of task characteristics may produce subjective experiences that are
only weakly related to the experiences associated with the characteristics in
isolation. How many combinations can reasonably be examined? Finally, examples
are reported in the literature (e.g., Herron, 1980) in which task characteristics
were modified and subjective experiences changed concomitantly, but system per-
formance either did not change or changed in an unpredictable way. This can be
rather disconcerting for a system designer attempting to use subjective data in the
design of an effective system.

An alternative to this approach starts with a performance-based theory of
workload and asks how do perceptions of mental workload relate to explanations of
performance changes. This performance-based theory was proposed by Wickens (1980)
and deals with the construct of attentional resources. Although Wickens states
that task performance requires these finite resources and that decrements in per-
formance occur as the resources are expended, he contends that many separate
entities of attentional resources exist. Specifically, these resources are
defined by stages of processing, modalities of input and output, and codes of
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central processing (Wickens, 1980). When tasks that demand approximately the
same constellation of resources are time-shared (e.g., they compete for resources),
performance decrements will occur. Alternatively, time-shared tasks that utilize
separate constellations of resources will be performed effectively.

This model provided the hypothesis to be tested in this study. Specifically,
the underlying structure of workload perceptions can be explained by resource
demand when resources are-defined by stages, modalities, and codes.

Approach

To study the relationship between the subjective and performance-based
measures of workload, multidimensional scaling (MDS) methodology was employed.
Four tasks were created, the-successful performance of which demanded resources
from different parts of the Wickens model. Two versions of each task, one easy
and one hard, were constructed. The four easy tasks were then combined in all
possible pairs to form ten dual task combinations, some of which competed for
resources while others did not. These 18 tasks (4 easy. 4 hard, 10 dual tasks)
were first performed by subjects and then served as stimuli for paired comparison
judgments of workload similarity. MDS analysis of these judgments produced-the
attributes or dimensions underlying perceptions of workload. Location of tasks in
this MDS space indicated how differential resource cost drove opinions of-workload.

METHOD

Subjects

Twenty-two right handed males from the University of Illinois, aged 18to
22, served as subjects. All reported no experience with the types of tasks used

in this study. Each was paid $3.50 per hour plus performance bonuses for his
participation.

Tasks

Tracking (T). A one-dimensional critical tracking task required subjects to
keep a moving error cursor centered on a stationary horizontal bar. The cursor,
which traveled in a vertical plane, required fore-aft movements of a spring-
centered joystick to null the error. The parameter lambda was set at 0.95 for the
easy version and 1.90 for the difficult version. Control was with the left hand,
except when time-shared with itself, in which case both hands were used. According
to the multiple resource model, this task should demand resources dedicated to
spatial codes, visual input modalities and manual response modalities, and to
stage-related resources associated with response execution.

Visual Search (V). Subjects searched for the target word NOW that was
embedded in a 4 x 8 array of upper case letters and nonletters. Target probability
was set at 35%. The array contained 15% nonletters for the easy task and all
letters for the difficult task. Detection required squeezing a trigger on a joy-
stick with the right hand. When time-shared with itself, subjects searched for
two targets, NOW and ONE, with ONE requiring a left hand response. The composite
resource demands of this task should be defined by verbal codes, visual input
modalities, manual response modalities, and perceptual/central resources associated
"with stages of processing.
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Auditory Sternberg (S). Subjects retained in memory either two (easy task)
or five (hard task) memory set letters for each trial. Subsequent auditory
presentations-of letters to the right ear required a vocal YES if the heard
letter came from the memory set, a vocal NO otherwise. Memory set letters
occurred 50% of the time. When time-shared with itself, a memory set of two
letters was presented to each ear with YES the appropriate response only when
letter and ear were correctly associated. This task should demand resources
dedicated to verbal codes, auditory input modalities, vocal response modalities,
and resources primarily from the perceptual/central structure.

Tone Judgment (J). A 1200 millisecond tone burst to the left ear required
subjects to-position an arrow on a vertical scale associated with that tone fre-
quency. The easy task required absolute judgment of 4 tones (400 Hz, 480 Hz,
650 Hz, and 850 Hz) while the difficult task added a tone at each end of the scale
(325 Hz and 1000 Hz). Left hand joystick manipulations of zero order dynamics
positioned the arrow. Tones to both ears, two scales, and two joysticks were
employed when the task was time-shared with itself. Performance on this task
should demand resources associated with spatial codes, auditory input modalities,
and manual response modalities. Unlike the other tasks, the judgment and control
aspects of this task should require both perceptual/central and response dedicated
resources.

Design and Procedure

All subjects performed each of the 18 tasks during three sessions, two practice
and one experimental. Each task trial lasted two minutes. During task trials,
.bonus payments based upon the previous day's performance were used to encourage
equal concern for both tasks. For the experimental session, task order was per-
muted to ensure that each task occurred at each of 18 possible serial positions.
Subjects received performance feedback after each trial.

Immediately following the experimental session, task ratings were collected.
Subjects rated the similarity of task difficulty (assumed to-be equivalent to
workload) for all possible pairs of the 18 tasks (n = 153). Each task was then
rated oa five unidimensional scales (Input Complexity, Response Complexity, Effort,
Feedback Adequacy, and Time Demands) and all were rank ordered according to task
difficulty.

RESULTS

Resource Competition

To validate the differential resource demands of these tasks, the 10 dual
tasks from Session 3 were analyzed in terms of performance decrements. Perfor-
mance in the dual task trials was scored as a change in the relevant performance
measures using the easy single tasks as a baseline.

For the purposes of this paper, it is sufficient to note that time-sharing
performance decrements predicted by the model were obtained. MANOVAs revealed
that the decrements were reliably different, and the correlation between rank
orderings of predicted and obtained decrements was substantial (Spearman rho
.72, p<.05).
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Multidimensional Scaling

Thepaired comparison judgments of task difficulty were analyzed by the Individ-
ual Differences Scaling (INDSCAL) program (Carroll & Chang, 1970). This program per-
mitted direct interpretation of the produced dimensions without additional rotation
(Kruskal & Wish, 1978). Using the criterion of variance accounted for, a three di-
mensional solution was selected (55% VAF).

Location-of the 18 tasks in the MDS space indicated that Dimension 1 reflected
r-rceptions of task difficulty and workload associated with resource demand. The

igle task "hard" Visual Search and Autiroty Sternberg tasks were exceptions,
primarily because task parameter manipulations did not appreciably increase task
difficulty level. Task location on Dimension 2 indicated that workload perceptions
were influenced by the input modality required. Highly positive Dimension 2 weights
were associated with primarily visual input, slightly positive and negative weights
occur with mixed input tasks, and highly negative weights were associated with
primarily auditory input tasks.

Correlations between the scaling dimension weights, the unidimensional ratings,
and the performance decrements (Table 1) aid in dimension interpretation. The Effort
Demand, Diff ulty Ranking, and Performance correlations with Dimension 1 indicate
that resourcc demand both influences performance and contributes significantly to
subjective workload perceptions. The Feedback Adequacy and Input Complexity corre-
lations with Dimension 2 indicate that the stimuli in the visual tasks were perceived
as less complex and providing more inherent feedback than the auditory tasks.

TABLE 1

Correlations of INDSCAL Dimension Weights with Un.dimensional Scale Means,
and Average Performance Decrements (10 dual plus 4 hard single tasks)

Dimension

Variable 1 2 3

Unidimensional Scales:
Input Complexity -.17 -.62 -.28
Response Complexity -.47 -.22 -.56
Effort Demands -.67 -.32 -.61
Feedback Adequacy .17 .92 -.38
Time Demands -.07 .36 -.72
Difficulty Ranking -.70 -.54 -.SS

Performance Decrement -.80 .07 -.23

Note. The following critical values can be used to evaluate the corre-
lations reported in the table: r(12) = .661, p<.0l; r(12) = .532, p<.0S.
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The interpretation of Dimension 3, not readily apparent from task location in
the scaling space, is suggested by the correlational data. Reliable correlations
-with-perceived Effort, Time Demands, and Response-Complexity, but no correlation
with Performance suggest subjects -a7e reporting task stress, a commonly -reported
at-tribute of subjective workload (Sheridan, 1980).

'DISCUSSION

Mapping tasks of known resource demand onto the subjective dimensiofis of work-
load indicated that the multiple resource model is highly associated with tVio of
those dimensions. This approach to explaining how perceptions of workload- evolve
appears to be more parsimonious than the identification- and investigation of numerous
task characteristics. Utilizing a theoretical framework of relatively few variables,
it both -ties the subjective experience of load to performance and indicates how these
two measures dissociate. Indeed, this use of multilimensional scaling permits one to
investigate that very dissociation, and by using the criterion of varianice accounted
for, indicates for any set of tasks how many unique dimensions of mental workload may
exist.
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INDIVIDUAL DEFINITIONS OF THE TERM "WORKLOAD"

Sandra G. Hart Mary E. Childress Jan R. Hauser
NASA/Ames Research Center San Jose State University

Moffett Field, CA San Jose, CA

ABSTRACT

A study was conducted in which four groups of raters (51 researchers, 28
college students, 12 general aviation pilots, and 26 high school students)
assigned19 possible-components of workload to one of three categories:
(1) not related to workload; (2) related to, but not a primary component
of workload; and (3) a primary element of workload. These ratings were
factored to determine the relationships among the items. The analysis
yielded seven factors: fatigue/stress, task difficulty, effort, performance/
motivation, task type, interest in task, and purpose of task. The 117 par-
ticipants were clustered on the within-subject standardized factor scores.
This analysis yielded seven patterns of responses about the relative primacy
of the different factors to different individuals' definitions of workload.
The results indicate that patterns of estimating the primacy of components
in subjective workload evaluation exist which cross working group lines.

INTRODUCTION

The-term "workload", rather than referring to a well-defined, unique
and generally agreed upon phenomenon, serves as a convenient label for a
number of events, ideas, states, dimensions, and other constructs that are
ill-defined and difficult to measure. Although the term is widely used,-
and there is some agreement on broad definitions, there is considerably less
agreement on specifics. When one individual reports working very hard, he
or she may be referring to physical fatigue, whereas another person, express-
ing an equal level of workload, may be referring to the fact that he or she
had to do more than-expected, even though, on an oujective level, little was
done. To some, workload is completely defined by the demands of a task,
-while to others it is defined by the physical and mental effort exerted to
meet such demands. The goal of the assessor in measuring workload may vary
as well: increments in workload may be relevant to one assessor only if the
result is a-decrement in operator or system performance, but to another
assessor, the physical, emotional, or mental cost to the operator may be the
primary concern.

Some dimensions of workload may be independent., whereas others interact
with and-influence each other. Some components are independent of the op-
erator (e.g,, task demands or the environment) whereas others relate prim-
arily to the operator (e.g., motivation, fatigue, or effort expended). Task-
related and operator-related factors may either derive specifically from the
task at hand or act as covariates or moderators. Finally, there are factors
that may -be thought of as the result of workload, such as performance. Per-
formance-may be the-intersection-between task demands, effort expended, skills
available, andthe circumstances under which a task is performed rather than
workload per se.

One concept that appears to reflect all of the relevant components is
the individual's subjective experience. if a person feels loaded, then he
or she is loaded. This feeling may be the only aspect of the constellation
of elements that have been considered relevant to workload that is purely

478



'workload",. The subjective experience is, -of course, based on many of the
other factors, but different elements may be more or less important to one
person than to-another. For example, timepressure or the number of tasks
waiting to be done may be important to one person, whereas successful perfor-
mance or personal well being may be crucial to another. TKus, the subjective
experience of workload may be the result of a- weighting process that is based
on fairly consistent directions of focus-within an indiv-idual but on different
factors between individuals. The weight or importance that each person places
on. different factors mayzbe thought of as a filter through which all that
occurs and is experienced is transformed. The output of this process is a
measurable response that serves as a crude summary or index of the workload
that the person experienced. Thus, the impression that one receives about
the workload imposed by -a situation- is determined not only by -the type of
measure chosen but also by the- characteristics of the person- from whom the
measure is obtained. Measures that are appropriate for evaluating the facets
of workload that are crucial to one individual's experience of workload may
not reflect another's. -A measure of workload is simply a probe which may be
applied precisely and'.wisely or miss the mark entirely either because it is
inappropriate for the situation, does not address the questions being asked,
or because it does not focus on the aspects of workload-that are important
to the individual being studied.

If workload is in fact dependent on the inner experience of an operator,
then we would-predict that an operator's subjective feeling of the relative
level of workload would be reflected-in objective measures such as: changes
in heart rate, increased errors, or inappropriate-seiection of strategies, as
well as in subjective evaluations. -The purpose of this study-was to deter-
mine-what factors are important to different people to provide a basis for
understanding the impact-of differences in subjective experiences on workload
assessment. Specifically, we wished to find out: (1) whether individuals
agree about the importance or relevance of a number of possible components'of
workload; (2) whether a limited number of dimensions may describe and predict
ratings on groups of components; and (3) whether there are patterns of re-
sponses in the importance placed on different factors that are either charac-
teristic of, or cut across, occupational groups.

METHOD

Subjects

This study was conducted with four groups of raters drawn from somewhat
different elements of the population. Each group was convened for a purpose
other than the current study; thus the size and composition was not ex-
perimentally controlled. Group 1 was composed of 51 participants in the
Man-Vehicle Systems Research Division's research seminar held at NASA-Ames
Research Center. There were approximately the same number of men and women
and their ages ranged from 21 to 70 years. The majority of the participants
held advanced degrees in psychology and engineering, were engaged in human
factors research in aviation, and nearly half were pilots. Group 2 was com-
posed of 28 undergraduate and graduate students in a management psychology
class at San Jose State University. Eleven women and 16 men, from 20 to 50
years in age, volunteered to participate. Only two were pilots. Group 3
was composed of 12 general aviation pilots with instrument ratings who also
served as paid participants in other experiments. There were two women and
10 men who ranged in age from 22 to 45 years. Group 4 included 26 high
school seniors who were selected to participate in the NASA Space Biology
Program. They were 17 and 18 years old.
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Table 1

Item Descriptions

Item Title Explanation

1 Task Demands- Does it matter whether the task demands are primarily
Type ,hysical, cognitive, or perceptual?

2 Task Demands- Is workload related to how demanding/taxing/hard
Amount the task is?

3 Task Is the number of different tasks or task elements
Complexity that have to be attended to relevant to-workload?

4 Time Pressure How important is the amount of time available to
perform a task to an estimate of workload?

5 Feedback Is the presence or absence (or adequacy) of infor-
mation about how well you are doing during a task
significant to workload?

6 Purpose Is the purpose of the activity (e.g., whether it
is "work" or fun)-a factor in workload?

7 Task Length Does the length of time it takes to do a task
affect workload?

8 Environment Is the environment in which a task is performed
relevant?

9 Performance How important is your success in meeting task
demands (how well you did or felt you did) in
workload?

10 Boredom If a task is boring (or interesting) is the
workload affected?

11 Training Is the amount of training, prior experience, or
familiarity with-the task related to workload?

12 Mental Is mental busyness--such as short-term mental
Busyness rehearsal to remember things--relevant?

13 Physical Is physical busyness per se (as opposed-to the
Busyness amount or intensity of physical effort) -related

to workload?

14 Motivation Is the importance or relevance of a task a
significant influence on the workload?

15 Well Being Does your current state of physical and emotional
well-being affect the workload experience?

16 Effort--Type Does the type of effort (e.g., perceptual, physical,
or mental) expended affect workload?

17 Effort--Amount Does the amount of effort expended affect workload?

18 Fatigue Is fatigue/sleepiness/tiredness related to the
workload experienced during a task?

19 Emotional Do feelings of anxiety/tenseness/calmness/tranquility/
Stress fear etc. contribute to workload?
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Test Materi-als

Each participant was given an envelope with three compartments and
a set of 19 cards that presented the 19 components of workload to be evaluated.
The three compartments represented three possible levels of relevance to the
rater's concept of workload: not related, somewhat related, or a primary
factor. Each card was labeled with a descriptor and an operational definition
(Table 1).

Procedure

The responses were obtained from each group following a briefing in which
the theory and practical application of workload assessment research were
presented. The-participants were asked to read each card and to respond to
the definitions rather than to the one- or two-word label. Each item was to
be placed in the compartment that represented the degree to which the rater
would take that factor into account when rating or experiencing workload.

RESULTS AND DISCUSSION

Numerical values of 0, 1, and 2 respectively were assigned arbitrarily
to ratings of "not related", "somewhat related", and a "primary element'' to
allow tallying and analysis. Even though we recognized that the data were
categorical in nature, we considered that the information obtained from the
following statistical analyses warranted their use.

Table 2 Percent of raters who piared each of 19 workload components into each
of three relevancy categories. (n=117)

Relevancy categories
Component Not related to Somewhat related Primary element

workload to workload of workload

1. Task type 17% 45% 38%
2. Task difficulty 06 21 73
3. Number of tasks 06 29 65
4. Time pressure 04 24 72
5. Feedback 16 57 27
6. Purpose of task 20 49 31
7. Task length 15 48 37
8. Environment 13 61 26
9. Performance 08 45 47
10. Interest in task 13 58 29
11. Training 08 43 49
12. Mental busyness 09 41 50
13. Physical busyness 23 46 31
14. Motivation 08 49 43
15. Feeling of well-being 06 51 43
16. Type of effort 13 46 41
17. Amount of effort 08 31 61
18. Fatigue 03 41 56
19. Stress 02 34 64
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The most striking result observed in the raw data was the lack of
agreement within each original group and across all raters about just what
does and what does not influence individuals' perceptions of workload. A
summary of the responses may be seen in Table 2. The range of differences
and the patterns of-responses wi'thin each group were consistent across the
four groups, although there were a few specific areas of disagreement.
KendalT's coefficient of concordance (w = .077) indicated no overall agree-
ment among the 117 raters in the way that they responded to the 19 items.

Each of the items was. selected as being somewhat or primarily related
to workload by at least 75% of the group, providing strong support for the
assertion that workload is multi-dimensional. Task-related components, such
as task difficulty, complexity, and time pressure were selected as primary
elements by almost all of the raters. Person-related components, such -as
effort, emotional stress, fatigue, and feeling of well being were selected
by a large number of raters as primary as well; however there was less agree-
ment about the primacy of these elements. Other factors, such as performance,
purpose, and environment, were more frequently selected as related rather
than primary elements of workload

A principle components analysis was performed on the standardized ratings
for all 117 participants to determine whether there was a more limited set of
dimensions that would account for the responses. The analysis yielded seven

factors, selected because they provided the highest loadings and the most
interpretable factors (Table 3). These components will be referred to by the
following labels: (1) fatigue/stress; (2)-task difficulty; (3) effort;
(4) performance/motivatibn; (5) task type; (6) interest in task; and (7) purpose.

Table 3 Principle components analysis of nineteen workload components (Factor loadings)

Factors
Components I II III IV V VI VII

Fatigue .72 .19 .05 -.07 -.03 .16 -.02

Well-Being .71 -.13 .03 0 .19 .31 .03
Emot. Stress .71 .18 .03 .22 -.16 .02 .04
Training .5-5 .06 .04 .14 .43 -.12 .11

No. of tasks .5 .81 .02 .02 .21 -.10 .05

Time pressure .10 .7-4 .05 .15 -.13 .05 .11

Difficulty .21 .62 .32 .06 .07 -.03 -.23

Phys. Busy. -.06 .27 .78 -.07 -.03 .22 -.04

Amt. of effort .02 .02 .76 .12 .20 -.18 .33

Mental Busy. .24 .06 .65 -.06 .19 -.01 -.36

Feedback .09 0 .0 .76 .08 .28 -.19

Performance .15 .06 -.05 .76 .04 .11 .15

Motivation -.15 .13 0 .58 .08 .25 .46

Effort Type .07 .01 .20 0 .77 .06 .16

Task Type -.03 .16 .03 .13 .74 .13 -.27

Interest .12 -.05 -.04 .12 -.05 .74 .24

Environment .32 .01 .05 .13 .18 .58 -.11

Purpose .12 .04 .01 .05 -.02 .1 .80

Task Length -.03 .45 .21 -.09 .24 .39 .10
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A cluster analysis was performed on the within-subject standardized
ratings for the seven factors to determine whether there were identifiable
patterns of responses about what factors were important to different
individuals' definitions of workload. The analysis was performed using an
iterative partitioning method based of pairwise score differnces (refs. 1-7).
The goal was to minimize the variance within each resulting cluster so that
similar patterns of responses were grouped together and the resulting groups
were maximally different. This analysis yielded seven characteristic patterns
of -responses. (figure 1) These seven clusters tended to cross socially
and occupationally defined group lines; however some groups were better rep-
resented by one pattern than another. For example, there were a greater than
chance number of college students in Cluster F, high school students in Cluster B,
and pilots in Cluster E. There were fewer than chance researchers in Cluster G
and college students in Cluster A. The clusters were essentially equivalent
in size, as indicated by a nonsignificant difference in the proportion of the
total group in any of the seven clusters (X2 = 2.86, df=3, n.s.).

In order to determine whether a person's ratings could be better pre-
dicted by knowing from which population he was drawn (e.g., researchers,
college students, high school students, or pilots), or by knowing the response
pattern cluster to which he or she had been assigned, (e. g., Clusters A-G),
a discriminant analysis (ref. 8) was performed on the ratingsfor the seven
workload factors. For 73% of the raters, the importance placed on each of
the seven factors could -be correctly predicted by knowledge of original
group membership, whereas 99% of the raters' responses on the seven factors
could be classified correctly according to cluster membership.

CONCLUSIONS

This study-clearly demonstrated that people disagree about which of the
many possible elements of workload are actually -relevant t3 their own defi-
nition and experiences. Some of the components included in the study were
selected consistently as primary aspects of workload ( e.g., task demands,
fatigue, effort, and time pressure), whereas others were selected by some
respondents and not by others (e.g., performance and purpose of task). The
original 19 elements were found to be characterized by seven principal com-
ponents. Even this reduction in the number of factors believed to be closely
related to workload still leaves an extremely broad range of elements that
need to be considered when assessing operator workload. Furthermore, the
ratings obtained for the original 19 components, or for the seven principle
components, varied considerably among the participants. Seven characteristic
patterns of response were found for the factors th... included the major dif-
ferences in importance'placed on the di.fferent factors oy the participants.
These seven clusters crossed.social and occupational group , :ndicating
that information of a general, rather than occupation-speci,,i., nature was
obtained. With additional research, it may become possible to identify in
advance of research the importance that an operator will iace on the different
aspects of the situation in experiencing w .'kload. With this knowledge,
(e.g., knowing in advance whether an individual will focus on task demands
or on physical state), more precise and accurate measurements may be made of
the workload imposed by different tasks. This study was exploratory and must
be followed by behavorial research to determine whether the factors that
people believe they consider when assessing workload are in fact related to
their estimates of and reactions to the workload imposed by a variety of
circumstances.
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Figure 1: PATTERNS OF RATINGS FOR-THE 7 FACTORS IDENTIFIZF.DuAS WORKLOAD COMPONENTS

(TH1 E DIAMETER OF -EACH CIRCLE IS PROPORTIONAL TO RATINGS GIVEN TO COMPONENTS WITH FACTOR LOADINGS -GREATER THAN .5)
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THE ESSENCE OF PILOT FLYING SKILL

Edward E. Eddowes
Chief of Naval Air Training Staff

NAS Corpus Christi, TX

Basic characteristics of aircraft operations will be examined in this paper

to develop a description-of the essence of the pilot's flying skill which tran-
scends the explanatory -limits of -an older notion of pilot skill as hand-eye co-
ordination. The objective of this investigation is to generate an improved ap-
preciation of pilot task requirements and to provoke a reexamination of the
goals of flying training programs and of their form and substance. Before pro-
ceeding with- this analysis of pilot skill, the implications of controlling an
aircraft's flight path in three-dimensional space will be considered, and the
implications of the requirement for developing -plans to accommodate a variety
of conditions which may arise during a flight will be described to establish a
starting point for the discussion which follows.

CHARACTERISTICS OF FLIGHT OPERATIONS
Aircraft operate in an elastic medium and are controlled by means of a

pilot's manipulation of the configuration of the aircraft's control surfaces.

The speeds at which aircraft normally operate prevent abrupt changes in flight
path- and require that such changes be accomplisbed gralaally and smoothly
enough to avoid departures from controlled flight, Thus, the pilot must learn

the performance limits of an aircraft and become familiar with its maneuvering
characteristics. This will enable the pilot -to- control the aircraft's flight
path as required to accomplish all maneuvers within its performance envelope.

In addition to mastering flight maneuvers, a pilot must know the require-
ments for controlling an aircraft throughout a mission or must havE such re-

quirements information avilable to properly control the aircraft's flight
path and manage its operation. Because flying operations often are conducted
under variable environmental conditions, it is a practical necessity that a
pilot knuw of a number of alternative means which can be used- to achieve mis-

sion objectives if for any reason prior plans or requirements information no

longer apply due to environmental or aircraft status changes. Consequently,
* - pilots are trained, qualifyed and periodically evaluated on the discipline,

accuracy, eificiency, completeness and safety of the aircraft control and sys-
> f tem management procedures they use in accomplishing a missions.

THE PILOT'S DYNAIMIC ENVIRONMENT
As a result of operating an aircraft in a dynamic, three-dimensional en-

vironment and practicing flying maneuvers, a pilot learns and knows the man-

euvering characteristics of the aircraft and, given sufficient information
and understanding of the requirements -of a mission, can plan (formally or in-

formally) what must be done to satisfy the requirement (Langewieshe, 1944).
Through familiarity with an aircraft and knowledge of mission requirements,
a pilot can satisfy them accurately, efficiently and safely. To deal effec-
ti ely with momentary aircraft control tasks, a pilot must project the current

status of the aircraft into the near future time-space, evaluate this pro-
jection in terms of the remaining mission requirements and take appropriate

cintrol actions to continue satisfyiig them. This kind of behavioral process

haE been described by Hull (1930) and may be assumed to support the pilot's

projection of current aircraft states- into the future in order to determine
the aircraft control action requirements.
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If/when an error is projected, a pilot will make the control inputs he/she
decides will reduce to a minimum the error remaining after reprojecting the
consequences of the corrective action ahead into the next mission incremenc.

The detection of an existing error or of an error emerging from the projected
future aircraft status serves to trigger this behavioral process rather than

merely informing the pilot of the error or of the amount of error to be elim-

inated and illustrates the pilot's predominantly looking-ahead orientation

(Miller, Galanter and Pribram, 1960). Thus the pilot uses the current state

of the aircraft not as the basis for correcting errors if they are present,

but instead projects the current state ahead and makes subsequent control in-
puts based on the projection and what must be done to optimize the future
state of the aircraft with respect to remaining mission requirements ( Branch,
1978; Dychess, 1977).

THE PILOT'S MISSION PLAN
Having established that a pilot bases aircraft control actions on projec-

tions of the aircraft's momentary state, it can be seen that ordinarily he/
she is not responding to an external stimulus pattern when a control action
response is made. Instead, the pilot responds to the projection of the -future
state of the aircraft or to- an idea, referred to here- as a mission cognitive

structute or plan, which represents the mission and the aircraft's position in

the mission.

Given the assumption of a mission plan to guide control of an aircraft

during a flight, it is easily seen that the skilled pilot will apply as many
previous-experiences as he/she believes may be relevant to the mission being

planned. As the plan is developed, a pilot will consider and evaluate an

array of potential procedures and maneuvers which can be used to achieve mis-

sion goals. From the array of alternatives, the pilot will select those which

appear to represent the best mission plan. For example, the pilot may consider

duration of the flight, fuel available, weather, load data, takeoff and landing

conditions, terrain to be overflown, possible emergency conditions and alter-

native means for dealing with them. In addition, pilots typically consider
other information which appears to be relevant based on their perception of

the circumstances of the mission in order to tailor the plan to what they be-

lieve is an optimum combination of their capabilities and mission demands.

AIRMANSHIP
The completeness, elaborateness, accuracy and adequacy of the mission plan

on which a pilot relies often furnishes an index of his/her experience and

flying skill, sometimes referred to as airmanship. The characteristics of a

pilot's mission plan also furnish an index of the probable success of the mis-

sion. A pilot whose mission plans arn relatively complete and comprehensive

will be more likely to encounter fewer surprises during a mission, and because

of his/her greater preparation, can be expected to deal with such unplanned

events or emergencies as may occur with less difficulty than a pilot who is

less well prepared.

With the more experienced pilot whose mission plans are relatively com-

plete and comprehensive, it can be assumed that he/she will make appropriate

use of the plan to maximize the smoothness, accuracy and eventual success of

the flight. Therefore, at any instant during a mission, a skilled pilot may

be expected to be dealing with the projection ahead of as many of the alter-

natives considered in developing the mission plan as he/she believes are
applicable (Hyman, 1976).
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THE 1981 NAVAL AND MARINE CORPS
AVIATION ANTHROPOMETRY SURVEY

AND APPLICATIONS

Harv G. Gregoire, Ph.D.

Naval Air Test Center
Patuxent River, Maryland 20670

The purpose of this survey was to provide a data base of anthropometric
information necessary for the design and modification of cockpits, aircrew
stations, ejection seats, life support equipment, and aviator flight clothing. The
survey was conducted in four phases; (1) a requirements survey and development
of a sampling strategy, (2) equipment development, team training, and pilot
study, (3) data acquisition (body measurements) at various Naval and Marine
Corps Air Stations, and (4) data analysis and reporting. A total of 108 body-size
dimensions for males and 112 dimensions for females were measured on 1,087
males and 351 females. Subjects were selected to representatively sample the
various subsets of flying populations (i.e., pilot, NFO, enlisted aircrewman, and
females). Tabular statistical data is provided for cockpit and aircrew station
geometry design applications and also for the design of aircrew-related clothing
and body-mounted life support equipment. Additionally, an ancillary anthropo-
met::ic compatibility program for aviation personnel is briefly discussed.

Introduction

The existing naval aviation anthropometric data used in the design of aircrew station
geometry and personal protective and survival equipment was gathered and published in
1964. Since then, naval aviation physical entrance standards have chdnged and women
have recently been authorized to fly as pilots and Naval Flight Officers. These changes in
the aviation aircrew population necessitated an updating of previous aviation anthropo-
metric surveys.

The Naval Air Test Center was tasked by the Naval Air Develcpment Center to
conduct a large-scale anthropometric survey to provide a data ba= of over 100 separate
body dimensions which would statistically describe the current naval and Marine Corps
aviation populations in terms of the extremes, averages, and variations of personnel to be
accommodated.

The actual conduct of the survey was preceeded by extensive liaison between
.representatives of government and industry to determine the specific data required by
designers of aircraft, flight clothing, and personal equipment. In addition to specific data
requiz'ements, the liaison meetings provided valuable insights into the data presentation
format judged most useful to designers.

The purpose of the survey was to establish a current statistical body dimension data
base which would be valid for use in designing; (1) cockpit and crew .tation geometry, (2)
modifications to current inventory aircraft for aircrew personnel accommodation, (3)
ejection seats, (4) flight clothing, and (5) personnel-mounted life support equipment.

Selections, acquisitions, and modifications of the best available anthropometric
equipment were made to ensure measurement accuracy and to preclude human error
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during the measurement process. Specialized equipment and measuring devices were

designed and fabricated in-house.

Discussion

In this survey a sample of 1,087 males and 351 females were preselected by
approximate height, weight, and flying duty to accurately represent the anthropometric
characteristics and ranges of naval and Marine Corps flying personnel. A total of 156,708
separate measurements of 1,438 total personnel were taken. A comparative analysis
between these and previous data was not required or performed.

Since less than 50 females were currently on naval flight status as Pilots or Naval
Flight Officers, a sampling strategy was designed which called-for selecting a minimum of
350 active duty Navy women within the allowable height and weight parameters specified
for aviation personnel.

The survey was conducted to sample a variety of aviation communities (i.e., training,
jet, multi-engine, and helicopter, both Navy and Marine). Surveys were conducted at the
following locations:

Naval Air Station, Brunswick Maine

Naval Air Station, Cecil Field, Florida

Naval Air Station, Norfolk, Virginia

Naval Air Station, Oceana, Virginia

Naval Air Test Center, Patuxent River, Maryland

Naval Air Station, Pensacola, Florida

Marine Corps Air Statior-, Cherry Point, North Carolina

Marine Corps Air Station, El Toro, California

Naval Air Station, San Diego, California

Subsequent to measurement equipment acquisition, a protocol was established to
quantify 108 dimensions for males and 112 dimensions for females. Body features were
marked with felt-tipped pens to assist anthropometrists in locating physical reference
features. Subjects then proceeded through each of the three measuring stations until all
measurements were completed. The specific procedure for each ..1easurement is included
in reference (a).

Individual identification information was recorded including; sex, age, rank, unit,
flight duty, and handedness.

During measurements, male subjects wore gym trunks and female subjects wore non-
restrictive, lightweight body suits.

491



Chronology

Dates Milestones

25-Oct 30 Nov 197-9 Anthropometric Data
Rec "rements Researched

15 Nov - 15 Jan 1979 *Sa, .pling Plan Designed

20 Nov 1979 thru Equipment Acquisition
20 May 1980 Team Training

Pilot Study

I Oct 1980-thru Data Acquisition-
15 Apr 1981

I Jun a- I Sep 1981 Data Analysis - Report
Preparation

*A complete description of the sampling strategy is presented in reference (a).

Conclusions

The 1981 Naval and Marine Corps Aviation Anthropometric Survey has been
accompl!Shed to provide a current body size data base for engineers and designers tasked
-with accommodating; Naval and Marine Corps aviation personnel. The results are
presented in reference (1). Male and female measurements are -presented in -percentile
format; i.e., the respective value on a scale-of one hundred that indicates the percent of a
distribution that is equal to or below it. These data should be utilized in designing-cockpit
and crewstation geometry, aircraft personnel accommodation modifications, ejection
seats, flight clothing, and personnel-mounted life support equipment.

The effects of flight clothing and equipment as well as postural variables on aircrew
accommodation were established- in earlier -tests (reference (1)). These data have been
provided to be used. in conjunction with the basic anthropometric data collected for
ejection seat cockpit or aircrew station design applications. Additionally, data is provided
which quantifies postural variables to be used as dimensional correction data in aircrew
design considerations of eye position location and control reach accommodation.

An ancillar) anthropometric accommodation coding program has been devised for
aviation personnel in the Navy and Marine Corps (references (2) and (3)). The program
codes the sitting height, functional reach, buttock-to-knee length, and buttock-leg length
with a four digit code which specifies particular ranges of the four respective dimensions.
The same four respective dimensions are then coded for-each zrcraft crewstation in the
inventory, i.e., sitting height available functional reach required to primary flight and
emergency controls, buttock-to-knee clearance required for ejection clearance, and leg
length necessary to achieve full throw of brakes and rudders. Prior to assignment to
particular aircraft, aircrew personnel anthropometric codes are compared with aircraft
dimensional codes to prevent assignment to anthropometrically incompatible aircraft.

The 1981 Naval and Marine Corps Aviation Anthropometric Survey data base and
ongoing research into specific aircraft anthropometric requirements will be used in
continuing efforts to provide the safest and most efficient fit between aircrew, clothing,
personnel -equipment, and aircraft.
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DESIGNING FOR COMPATIBILITY

Thomas M. McCloy James A.-Boyless Bruce R. Jaeger
Department of Behavioral Sciences and Leadership

United States Air Force Academy

Abstract

Three groups of Air Force Academy cadets--470 freshmen males, 75 freshmen
females, and 36 junior human factors engineering students--responded to a
questionnaire (Smith, 1981) examining potentially uncertain or confusing
display-control relationships. The findings of this study were compared
with those from an earlier study (Smith, 1981) which used the same ques-
tionnaire. The results indicated strong shared expectations across the two
studies for some designs, but a variety of preferences for others. The
cadets tended to have more homogenous expectations than the different groups
in the Smith (1981) study.

"Probably the designer's most important consideration-when designing
displays, controls, and workplace layout is to make decisions that are con-
sistent with what the user expects" (Bailey, 1982). Sometimes the display-
control relationships for a given user population are so straightforward
and natural they form what is commonly called a population stereotype
(Smith, 1981). However, in situations where user expectations are not
known, the prudent designer should conduct a study to discover these expec-
tations before starting the design process. The present study introduced
students in a classroom situation to the concept of designing things for
compatibility with the user's expectations.

Method
Subjects

581 Air Force Academy cadets participated in the study, 470 male and
75 female freshmen cadets taking General Psychology, and 36 juniors taking
Human Factors Engineering.
Procedure

All participants completed a compatibility questionnaire (Smith, 1981)
during one of their normal class periods.

Results and Discussion
In an earlier study, Smith (1981) found some differences in user expec-

tations between three groups--92 male engineering students; 80 females who
were friends, relatives, or employees of the engineers; and 55 human fac-
tors specialists (mostly males). In the current study, participants were
categorized into three groups: freshmen males, freshmen females, and junior
human factors students.

Although the primary purpose of the present research was to introduce
introduce students to the concept of user expoctations in the design of
items, certain other issues were also of interest. Would the females re-
spond more like their male peers or like the females in Smith's study?
Would the human factors students' preferences differ from student prefer-
ences in general? How would this group of users compare to those in Smith's
study?
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The following five items from one questionnaire are presented with the
response frequencies from the present study, as well as those from Smith's
study, to allow comparisons. Chi Square statistics were performed on the
responses to the present study. Smith also performed Chi Squares and those
that were significant are indicated.

1. Quadrant Labe &6

Quadrant Label

Smith A F

U .jaf ow r , l E % F HFS M F HF
i4 aAr cwwr~cfe 33 M~ ZY I~ 'Z

wr; ,;. e , ,, ,W,.JOO mril9lI II .£ I&114 M_

K406- Iv I fi

T- the present study the most popular choices were to letter counter-
clockw..se from the upper right (congruent With analytic geometry) or to
letter in reading order. These were equally popular in Smith's study,
although human factors specialists and engineering students also demonstrated
a propensity for clockwise from the upper right. Lhi Squares were signifi-
cant at p < .001 for both the present (X2=31.9) and previous (X2=67.3)
studies.

2. Nwnber.d Keqs
Numbered Keys

C ..e4 E F HFSI M F HF

The most popular ordering for both studies wa~c ascending from left to
right beginning with zero or one. Tn the :present st.udy the groups were
signifi'cantly different (x2=9.7, p < .05).
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3. Cross Faucets

Cro s Faucets

, Smith A FA

E % F HFSTIM F HFC _ -1 3 22 ZZ 13 1,7

C CC 23 20 0 /18 j/.9

CC C a3 i/I, 3 o1.55-

cc cc 110 1 '].913 1 "

Th. participants in the present study and those in Smith's indicated
significant differences in preference frequencies (X2=33.3, p < .001 and
X2=21.4, p < .-0l respectively). This great diversity in user expectations
is probably due to the wide variety of faucet designs found in the com-
mercial marketplace.-

4. Highway Lanei

Hishwviy Lonev
6 t It, wkALiW, 3 6,, ' r . - .u% t W4 4 A,, % o " F A

Is 4ht *.h,~jf_ I..et
Qnt.I E %I F IHFS I F I.HF

A A 51 20 8 /BI6

All the Air Force Academy students and the human factors specialists
from Smith's study strongly preferred the right hand lane, which is the

lane farthest from the center of the picture. Smith's groups showed sig-
nificant preference differences (X2=13.4, p < .01), with females and engi-
neers showing equal tendencies toward both choices.
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5. River Bank

River Bank

Rtre is ,EHsmih A F-A
Aom iE VJ _FIHFS I M I FJHF I

Isc 4ho' bv kut A 'a14. 1 IlE, z__ _ _ I j: '

i8 7Ifl

O t her ij j -

The unanimous choice for participants in both studies was to place the
church on the right bank, apparently resulting from an orientation of viewing
banks looking downstream. However, one student in Smith's study pointed out
that hydrologists measure distances along a river from its mouth, thus illus-
trating -apossible conflict between the providers and the users of informa-
tion.

The results of this study, as well as those from Smith (1981), provide
a -good introduction to the area of designing for compatibility. Across the
five illustrations there were examples of majority agreement representing
-population stereotypes plus obvious differences in- preferred choices. To
no great surprise, the three- groups of cadets indicated much more homogenous
preferences than the groups in Smith's (1981) study.

There is, of course, much room for continued research in this area.
Two interesting-questions for future study are 1) how do these preferences
come to be? and 2) how strong are they, that is, what are the consequences
of going- against such preferences? For the time being, however, it may be
safely said that designers are one step ahead if they consider the user
population's preferences while they plan new displays, controls, workplaces,
and the like.
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ATROP-INE FAILS TO COUNTER RADIOCENIC BEHAVIORAL DEFICITS

G. Andrew Mickley, Ka-ren E. Stevens, Gerald H. Lawrence
U. S. Air Force Academy, CO 80840

Gregory L. Gibbs and -Gerald A White
-Penrose Cancer Hospital, Colorado Springs, CO 8uO3

ABSTRACT

60
Exposure of rats to-600 or 1000 rads Cobalt produces a variety of

behavioral symptoms which include aphagia, loss of body weight and
reductions in spontaneous locomotor activity. Injections of atropine
sulfate (a cholinergic antagonist)-fail to reverse these radiogenic
changes. Rather, in most cases, atropine treatments- heightened the
severity of the deficits. Surprisingly, however, a sufficiently large
and -continuous dose of the drug significantly decreased the lethality of

1000 rads 60O from an -LD to an LD I,. The duality of atropine's
100,30- 40,30

long-term and short-term effects brings into question the efficacy of
its -use to counter military radiation insults.

Introduction

For a number of years the United States Air Force has planned to use
anticholinergic drugs (e.g., atropine) as a -means to counter some of the
behavioral effects produced by chemical wariare agents. With the realization
that airmen may find themselves in environments -which contain 'both
chemical agents and ionizing radiation, the question has been asked:
Will anticholinergic drugs- in any way benefit individuals exposed to
-radiation?

There is, in'fact, substantial evidence to- suggest that ionizing
radiation exposure alters neurotransmitters. Hunt, Dalton, and Darden
(1979) for example, noted how exposure to a large dose of high-energy
electrons produced- a change in-both dopamine and acetylcholine systems.

The time frame of these neurochemical alterations seemed to correlate
well with postirradiation behavioral deficits.
Radiogenic behavioral deficits which have been observed in a variety

of species include lethargy, hypokinesia and a decline in motivated and
consummatory behaviors (Kimeldorf and Hunt, 1965). Atropine, which
blocks cholenergic receptors, reduces cataplexy in dogs ( Delashaw.
Foutz, Guilleminault and Dement 1979) may have generalized antidepressant
effects (Browne, 1979) and attenuates movement disc-rders (Franz, 1975).
The present experiments attempted to discover if atropine might also
alleviate the locomotor and consummatory deficits beought about by
exposure to ionizing radiation.

Materials and Methods

Subjects

Experimentally naive, male, Sprague Dawley rats (200-400 g) were used
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in these experiments Subjects were individually housed in a room
illuminated from 6:00 AM to 6:00 PM daily, Ambient temperature was- set
at 200C. Purina-rat chow and water were continuously available.

Table I

Experimental Groups and Conditions
for Experiment I

60
Drug Manipulation a Number of Subjects Radiation Exposure (6 00)

.4 mg/kg Atropine Sulfate 5 600 R

.4 mg/kg Atropine Sulfate 5 Sham

.8 mg/kg Atropine Sulfate 5 600 R

.8 mg/kg Atropine Sulfate- 6 Sham

Saline (.4)b 5 600 R

Saline (.4)b 5 Sham

Saline-(. 8)c 5 600 R

Saline (.8)c 5 Sham

.8 mg/kg Atropine Sulfate 6 1000 R

.8 mg/kg Atropine Sulfate 6 Sham

1.056 mg Atropine-Sulfate 5 1000 R

1.056 mg Atropine Sulfate 6 Sham

Saline (.8)c 6 I000 R

Saline (.8)c 6 Sham

Sham Osmotic Pump Implant 5 1000 R

Sham-Osmotic Pump Implant 5 Sham

a. Indicated is half the total daily dose. All groups, except 1.056 mg

atropine sulfate, received the noted dose twice a day (7:30 AM and

4:00 PH). The 1.056 mg atropine sulfate is a total daily dose which

was administered continuously, 24 hours a day, at the rate of 44 1 g/hour.

b. Volume equal to that administered to .4 mg/kg atropine sulfate group.

c. Volume equal to that administered to .8 mg/kg atropine sulfate group.
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Experimental (Croups and Procedures

Forty-two rats were exposed to either 600 rads or 1000 rads 60Cobalt
(see irradiation procedure). Forty-four others were sham irradiated
(see Table I). Most subjects received injections (.4 mg/kg or .8 mg/kg)
of atropine sulfate or saline, i.p., five minutes before irradiation.
In these animals equivalent follow-up injections were administered twice
a day- (7:30 AM and 4:00 -PM) during- the next two days (5 injections
total).
The morning of the day of irradiation exposure other rats were chronically

implanted with an osmotic minipump (Alzet) which delivered atropine
sulfate s.c. continuously at a rate of 44 Ag/hour (1.056 mg/day) for one
week. Surgery was accomplished under methoxyflurane and the animals
were allowed to recover from this-anesthesia before measurements were
taken.

Measurement of Dependent Variables

Locomotor Activity

Spontaneous locomotor activity was measured using one of two apparatuses.
60

All animals exposed to 600 rads Co (and sham controls) were individually-
placed in a Lafayette Instrument's Animal Activity Monitoring System two
days before irradiation. Immediately after this baseline period the
rats were irradiated and then replaced in the activity monitoring cages.
In this postirradiation test period locomotor movements were recorded
continuously for five days. 60
The animals exposed to 1000 rads Co (and their sham controls) followed

the same procedure as described above but locomotor activity was recorded
via Columbus Instrument's, Automex II system.

Consummatory Behaviors and Body Weight

Food consumption was measured daily for two days prior to irradiation
(baseline) and then for 30 days immediately postirradiation. Daily body
weights were also noted in this time frame.

60Co Radiation Exposure

Rats were placed into individual constraining polyethylene tubes
immediately before they were irradiated. The tops of the tubes were
covered by a thin (.5mm) lead sheet.

Subjects received a whole-body midline tissue dose of either 600 or

1000 rads 60Co. Time of exposure was 4.41 to 4.52 minutes for 600 rads,
and 7.78 to 8.05 minutes for 1000 rads. Therefore, within the time of
collection of the results reported, the midbody dose rate decayed from
136.05 to 132.74 rads/min for 600 rads, and, during a different time
period, 128.53 to 124.22 rads/min for 1000 rads. The source to subject
distance was 80 cm and the iield of exposure varied from 15x15 cm (600
rads) to 25x25 cm (1000 rads). Radiation originated above the animal

from a Theratron 80 irradiator manufactured by Atomic Energy of Canada.
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The -Co source was a single sphere of approximately 4580 curies (as

of December 1980). It was driven in a-horizontal direction by air

pressure in the Theratron 80.
Dosimetry was accomplished- in air with ionization chambers (Spokas

Model 1000) whose calibration is traceable to the National Bureau of60Co

Standards. The chambers were equipped with a Co build-up cap. The

doses and back-scatter factors were computed from Depth/Dose Tables

(Cohen, Jones and Greene, 1972).
Sham irradiated animals were transported to the radiation facility and

placed in an irradiation tube for a time equal to that of the actual

radiation exposure-.

Results

All postirradiation measures (spontaneous locomotor activity, food

consumption and body weight) were converted to Difference Scores (DS)

reflecting changes from an average preirradiation baseline. These data

were analyzed using a 2 x 2 x 2 analysis of variance for each of the two

doses-of radiation with repeated measures over time:

(1) 600 rads; Cirradiation (gamma/sham x drug (atropine/saline) x

drug dose (.4 mg/kg / .8 mgtkg)j .

(2) 1000 rads; £ irradiation (gamma/sham x drug (atropine/saline) x
drug dose (.8 mg/kg / 1.056 mg)] .

Locomotor Activity

Two blocks of time were analyzed for both doses of radiation: average

changes from baseline activity on days 1-2 and days 3-5 postirradiation.

Both 600 and 1000 rads 60Co irradiation produce a severe and statistically

significant decline in spontaneous locomotor activity (600 rads: p <

.05, F = 4.828, df = 1,33; 1000 rads p < .01, F = 99.053, df = 1,37),

In the rats exposed to 600 rads neither dose of (.4 mg/kg or .8 mg/kg)

of atropine sulfate significantly altered this reduction (p > .05, F =

0.310, df = 1,33). However, in subjects exposed to 1000 rads a significant

drug effect is present (P < .05, F = 4.348, df = 1,37). Contrary to the

working hypothesis, rats treated with 1.05 mg atropine daily were signifi-

cantly hypokinetic (Tukey's HSD test, p.< .05) when compared to irradiated

rats treated with saline (see figure 1.- The analysis of variance

revealed a significant drug/dose interaction in the 1000-rad animals.

This suggested that while increased control injection (saline) doses had

no effect on locomotor activity, increased doses of atropine tended to

lower the quantity of spontaneous movements (p < .01, F = 8.869, df =

1,37). It should be noted that sham irradiation did not significantly

decrease locomotion in this experiment (sign tests p > .05) and that

atropine treatments didn't alter the locomotor activity of these control

amimals (sign tests p > .05).
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Figure 1. Average change in spontaneous locomotor activity after
60

1000 rads Co or sham irradiation. Some rats were
implanted with an osmotic pump which supplied a continuous
(44-pg/hour) dose of atropine sulfate equal to 1.05 mg/day.
Other animals underwent sham implant procedures.
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Food Consumption

These data- were analyzed using an analysis of variance technique as
previously described. Data were combined and averaged over four periods
postirradiation (1-5, 6-10, 11-20, and 21-30-days). There was a signifi-
cant decline in food consumption in irradiateI subjects (600 rads: p <
.01, F = 22.684, df = 1,33; 1000 rads: p < .01, F = 61.895, df =

1,37)._ This deficit was most prominent during the initial days postirradiation.
While there was no- statistically significant drug effect present in
these data (600 rads: p > .05, F = 0.110, df = 1,33; 1000 rads p > .05,
F-= 1.144, df = 1,37) atropine treatments of all doses tended to lower
food consumption (when compared to-saline injected irradiated rats)
especially on the days- immediately following irradiation. Food consumption
was not lessened by sham irradiation or by atropine treatment alone ( p >
.05 sign tests).

Body Weight

-Body -weight changes from baseline were-averaged- over four blocks of
time: 1-5, 6-10, 11-20-, and 21-30 days postirradiation. These data
were analyzed using an analysis of variance with repeated measures over
time. A-statistically significant-drop in body weight occurred in
irradiated subjects- (600 rads: p < .01, F - 59.919, df = -1,33; 1000
rads p < .01, F = 31.482-, df = 1,37) in the first days after exposure.
Once again, atropine does not significantly alter body weight when
compared to-saline injected or sham-implanted controls (p > .05).
Still, especially in animals -which received continuous infusion of
atropine (1.05 mg/day) the trends suggest that the drug lessened weight.
This phenomena does not appear to be specific -to irradiated animals.
Atropine also reduces (albiet not significantly) weight gains of sham
irradiated control subjects.

Lethality

All animals irradiated with 600 rads 60Co survived 30 days postirradi-
ation. However, this was not the case in animals exposed to 1000 rads.
All of the saline-injected, irradiated rats died within 30 days. This
was also the case for subjects injected with 8 mg/kg atropine twice
daily.
Although atropine seems to cause deficits in almost every behavioral

measure observed in these studies, a sufficiently large dose of the drug
given continuously- apparently reduces lethality (see figure 2). Those
rats which received 1.05 mg daily doses of atropine continuously for a
week after exposure exhibited an LD40,30 (40% of the animals dying

within 30 days) as compared to the LD100,30 after sham drug treatments.

S03



0

'00 -- -O---0 SHA99UPLANTI

os

0 1000 ADSI
/

0

/

80 I

to I
I

70
/

I
/

/

60 0RAATO

I
i
I

I

-°I A ATAOIII4EJ'

5 t
!

S2 10 1 0 5 3

DAYS I= " I R RAM ( R000 F -0 01

Figure 2. Lethality in subjects exposed to 1000 fads 60 Co or sham

irradiation. All sham exposed subjects lived the entire 30
days. Irradiated rats given 1.05 0g/day continuously

(44 pg/hour) did not die in numbers as great (LD 40,30) as
those which underwent sham implant procedures (LD 100,30).

This difference is statisticlly signific.ant (p = .031, sign test ).

Atropine may have some long-term radioprotective effects which contrast
dramatically with its short-ter behavioral decrements.
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Discussion

60
When rats were exposed to either 600 or 1000 rads Co they experienced

a decrement in a variety of behaviors. Although the animals exposed to
the larger dose experience greater deficits, both irradiations produced
reliably lower spontaneous locomotor activity, body weight, and eating
behaviors. Contrary to the working hypothesis of this study, atropine
treatment did not benefit these animals. Often the drug actually enhanced
(albiet noL significantly) the severity of the deficits described.
These findings are in consonance with a study by Smith and Morris (1963)
which suggests that atropine does not reduce taste aversions produced by
exposure to ionizing radiation.
The data reflected in this report are not consistent with the literature

reviewed in the introduction which suggested that muscarinic receptor
blockage might alleviate movement disorders (Delashaw, Foutz, Guilleminault,
and Dement 1979; Browne, 1979; Franz, 1975). Still, the data do agree
with an older body of work which notes that atropine can cause drowsiness
and depress the EEG arousal response (Ostfeld and Arguete, 1962). In
addition, atropine or scopolamine can disrupt behavioral responses at
the same time that the EEG is altered. Conversely, physostigmine (a
cholinominetic) restores both electrophysiological and behavioral responses
to prmal (Toman and Davis, 1949; Longo, 1966) and has also been known
to Uinefit certain movement disorders (Davis, Hollister, Barchas and
Berger, 1976; Klawans and Rubovits, 1974). This literature would suggest,
however, that atropine injections might produce behavioral deficits in
sham irradiated animals. But this was not observed in the present
studies. t.tropine did seem to enhance one Very important measure:
Survival. There appears to be a significant increase in the number of

atropine-treated rats which survived 1000 rads 60Co radiation for 30 days.
This was only true if a large (1.05 mg/day) dose of atropine was administered
continually over a long period of time.
The present study employed a species which is in many -ways dissimilar

from man. These results should certainly be considered preliminary to
any decision concerning the efficacy of the use of atropine in wartime
radiation environments. However, the contrast between the apparent
short-term (behaviorally unfavorable) and long-term (survivability)
effects of the drug raises a variety of questions to be answered by
future experiments on higher mammals and primates.
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exposure- were examined and a cholinergic antagonist,. Atropine Sulfate,
was tested for reversal of any of the observed chang6s; Atropine is
currently used to counter the effdcts of certain chemical warfare agents.
and due to its effect on the cholinergic system, it could provide some
measure of protection against radiation produced imbalances in that
neurotransmitter system.

Materials and Methods

Subiects

Twenty-four experimentally naive male Sprague-Dawley rats (200-400, g)
were used in these experiments. Subjects were individually housed in a
room illuminated from 6:00 AM to 6:00 PM daily Ambient temperature was
set at 200C. Purina rat chow and water were continuously available.

Experimental Grops and Procedures

Twelve of the subjects were exposed to 600 rads Neutrons (see irradiation
procedures) and the other twelve were sham irradiated. Half of the
subiects in each one of these groups received .8 mg/kg atropine sulfate
i.p. f ive minutes before radiation exposure or sham irradiation. The
other half received an equal volume of saline, i.p. Follow-up injections.
of the same dosage were administered twice a day (7:,30 AM and 4:00 PM)
during the next two days (5 injections total).

Measure of Dependant Variables-

Spontaneous locamotor activity was measured in a Lafayette Instrument's
Animal Activity Monitoring System. Activity was recorded for two days
prior to and five days after irradiation or sham.

Food and water consumption were measured for two days prior to irradiation
(baseline) and then for 30 days postirradiation. Daily body weights
were also -noted in this time frame.
In addition, systolic blood pressure was taken on the rats. Ah IITC

indirect blood pressure apparatus was used, which consists of a 3.4 cm
inflatable tail cuff with built in photoelectric sensor to record
pulses. The cuff was inflated with an electric automatic pump in order
to insure consistency. This technique is advantageous in that it does
not require heating the rat as do other indirect methods.

Neutron Irradiation Procedure

Rats received 600-rad whole-body neutron exposures. A typical dose
rate was 21 rads/minute. These irradiations were acccmplished using a
Kaman Sciences Corporation Model A-1254 neutron generator which produces
14 Mev neutrons from the Deuterium-Tritium reaction. A typical exposure
run used 170kv potential, a beam current of 1.3 ma and a target current

of 0.55 ma. This produced a flux of 5 x 107 n/cm2 sec on centerline at
5 cm.

The flux was measured using a modified form of the "Texas Convention"
(DeSeote, Gijbels and Hoste, 1972). Copper foils (1.3 cm diameter,
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0.159 grams mass) were activated using the 63Cu (n, 2n) 62Cu reaction
which has a 10.8 mev threshold (Alfev, Drynkin, Leipunskaya and Kasatkin,
1970). The cross section varies but a value of 500 millibarns was used

(as in the "Texas Convention"). The 62Cu decays by B+ emission and its
activity was calculated from a determination of the count rate from the
0.511 Mev annihilation photons. The copper foils were encased in 1 cm
of plastic on all sides to capture the B+ emmissions. The plastic-
copper sandwich was counted on a 7.8 x 7.8 cm NaI detector. Due to thy
large fluences, the sandwich w-as counted at 10.5 cm from the detector.

Activity of the 62Cu was calculated by reference to a 2% standard 24Na
source in the same geometry. The counts were taken for one minute,
starting two minutes after the irradiation ended. A typical irradiation
lasted 30 minutes and produced a count rate of 20,000 counts/minute.

The midline absorbed dose to the rat was determined from the fluence
by using previously published calculations (NCRP Report Number 38,

1971)-. A value of 7 x 10-9 rads/cm2 was used assuming 2 cm depth and
neutron effects only. Total gamma plus neutron wuld have given a

value of 7.5 x 10 - 9

By using a combination of timing and an external BF3 detector, each

rat was given a dose of 600 ± 10 rads. Before each run a foil was
placed on the center side of the rat cage to determine the dose received.
Rats were irradiated 5 cm from the target. At this distance the flux
was reduced to 85% of its centerline value at points 2 cm to either side
of center.

Results

Locomotor Activityj

Locomotor activity was recorded 24 hours a day and average activity
counts per hour were calculated for each day activity was monitored.
For statistical analysis, difference scores were computed from the
activity/hoar data: Average daily postirratiation locomotor activity/hour
minus average daily preirradiation baseline locomotor activity/hour
DS. These data were analyzed using a 2 x 2 analysis of variance [irradiation
(neutron/sham) x drug (.8, mg/kg atropine/saline)] with repeated measures
over time. Two blocks of time were analyzed in this manner: days 1-2
and days 3-5 postirradiation.

Although there was a trend toward hypokinesia, the analysis revealed
that 600 rads neutron exposure did not significantly reduce locomotor
activity when compared to sham irradiated controls (p > .05, F = 3.234,
df = 1,20). Likewise, atropine injections did not significantly alter
loccmtor activity (p > .05, F = .675, df = 1,20). In addition, a sign
test revealed that sham irradiated rats did not significantly (p > .05)
reduce their locomotor activity from baseline levels.
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Average change in spontaneous locomotor activity
after 600 fads neutrons or sham irradiation.

Some rats received .8 mg/kg atropine sulfate;
the others were injected with an equal volume
of saline.

Food Consumption

Data was recorded and converted to difference scores (change in- food
consumed as compared to baseline). These numbers were then averaged
over four separate periods postirradiation: 1-5, 6-10, 11-20, 21-30
days. The average data comprised -the repeated measure variable in the
analysis of variance (previously described above).

Although there was an initial deficit in food consumption, neutron

radiation did not produce a significant difference in- this measure (p > .05,
F = 0.254, df = 1,20). Animals seemed to recover from the aphagia in
about four days regardless of whether they received atropine or saline
injections. Atropine injections actually seemed to reduce food consumption

although this was not a statistically significant decrement (p .05, F = 0.171,
df = 1,20). During the first period (days 1-5) after sham irradiation,
atropine or saline-treated rats did not consme quantities of food which
were significantly different from baseline (p .05, sign tests).

Body Weight

Data were collected and difference scores computed as described previously.
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Body weight changes from baseline were averaged over four blocks of
time: 1-5, 6-10, 10-2Q, and 21-30 days after neutron-irradiation.
These data were used to compute the analysis of variance as described
earlier. The -neutron- data indicate that there was a significant change
--n b .......- - z...ftcr . , da-i-. - K- 10! 1  i -14.244. -df = I.20)o.

There-was also-a most significant effect across time ( p .01,
F = 338.477, df = 3,60)-. This overall change reflected an initial
decrement in weight in the irradiated groups during days 1-5 (p < .05,
Tukey's HSD). However, the decline was followed by a recovery -in which
all groups of rats are eventually (days 21-30) significantly heavier
than baseline (p <.05, sign tests).
Despite the fact that neutron irradiated rats which received atropine

showed greater initial deficits than those which received saline, there
was no. significant overall drug effect (p > .05, F = 0-.005, df = 1,20).
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Average change in body weight after 600 rads
neutrons or sham irradiation. Some rats
received .8 mg/kg atropine sulfate; the
others were injected with an equal volume of
saline.

Water Consumption

Data was recorded and converted to difference scores as described
earlier (change in water consumed as compared to baseline). For the
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present anlaysis we used-water consumption difference- scores at five
specific days postirradiation: 1, 5, 10, 20, and 30. These data were
analyzed -using -the analysis of variance as described previously.

Sham irradiation failed to-significantly alter drinking scores (p > .05,
sign. tests, days 1,5) .. -Although- there -wa s-an -in-ta- l f deficit -i-A' ,,n
(p Z .05, sign test; day i) a-fter neutron-exposure this hypodipsia was
also not-a significant one over the longer term ( p>.05, F = 2.481, df 1,20).
Atropine:did not significantly reduce drinking (p > .05, F 1.245,-df 1,20);

but there was a trend in this direction.

Blood Pressure

Systolic blood pressures- were taken immediately before irradiation and
then one and two days after exposure to 600- rads neutrons. Numbers used
for statistical analysis consisted of the mean of at least three blood
pressure readings. Difference scores (DS) were computed- from these
data: DS = postirradiation blood pressure minus preirradiation baseline.
These data were analyzed using a 2 x 2 analysis of variance [Irradiation
(neutrons/sham)- x drug (.8 mg/kg atropine/saline)].
Overall, -animals which were irradiated-were slightly hypotensive

during the two days after exposure to neutrons (average decrease of
6.625 mm Hg) while sham irradiated subjects were hypertensive (average-
increase of 12.092 mm Ug)in this same -period. There was a significant
difference in blood pressure due to irradiation ( p< .05, F = 4.884, df 1,20).

Atropine injections caused no significant change in systolic pressure
(p > .05, F = .073, df = 1,201.
Unfortunately the average preirradiation baseline blood pressures were

quite variable between groups. This fact may limit the -generalizability
of the data.
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Baseline and postirradiation (days 1, 2)
blood pressures of rats exposed to 600 rads
neutrons of sham irradiation. Half the animals
received .8 mg/kg atropine sulfate; the
others were injected with an equal volume of
saline. Variance is indicated by the standard
error of the mean.

Lethality

All animals irradiated with 600 rads neutron survived 30 days postirradiation.
Rats were sacrificed after this time.

Discussion

Neutron exposure initially reduced all the measures reported here;
however, not all deficits were statistically significant. These data
are in consonance with those reported by Young and Kunihiro (Young and
Kunihiro, 1980) which suggest that neutron fields do produce behavioral
changes but the changes are not as great as those produced by other
ionizing radiation fields; likewise, others (George, Chaput, Verrelli
and Barron, 1971) have found that pigs exposed to other forms of ionizing
radiation are more likely to suffer an early transient incapacitation
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than are those subjects irradiated with neutrons. Six hundred rads
gamma irradiation produces greater behavioral deficits than those caused
by an equivalent dose of neutrons (Mickley, Stevens, Lawrence, Gibbs,
and White, in press).

Although little is- know.n about the physiological .Mch-ninsms: behind
these differences in postirradiation performance, Catravas and McHale
(Catravas and McHale, 1973) have reported radiation-specific neurotransmitter
enzyme changes. When rats received radiation rich in neutrons a pronounced
decrease in the activity of monoamine oxidase occurred (probably increasing
catecholamine levels); whereas, when the animals were exposed to the
same dose of radiation rich in gamma rays, the activity of this enzyme
was markedly increased (probably decreasing catecholamines)._ Perhaps
the neurotransmitter changes produced by gamma exposure make a more
profound impact on behavior than do those produced by neutrons.

Cholinergic blockade by atropine failed to reduce the mild deficits in
behavior which were observed after neutron exposure. There was a slight
trend which suggests that atropine may actually enhance the effects of
neutron irradiation. It may be the case, then, that neutrons produce
physiological events more closely akin to cholinergic antagonism than to
cholinanimetic actions.
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CAUSAL ANALYSIS OF MILITARY COLD INJURIES

ABSTRACT

The present study investigated important antecedent events leading to cold
injuries during two recent cold weather maneuvers. Structured interviews of
cold injured patients were conducted and an analysis of precipitating factors
was perFormed to identify major events leading to injury. The results show a
common sequence of events including physical over-exertion followed by prolonged
immobility. Equipment failures and personal medical histories were also implicated
as factors. Discussion is given to overall contribution of human decision-making
at the personal-, group and command/leadership levels.
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CAUSAL ANALYSIS OF MILITARY COLD INJURIES

When a large number of military personnel are required to operate in extreme
cold weather, cold:injuries inevitably occur in spite of the best preparation.

These injuries are the result of a complex array of events, decisions and
environmental conditions which are not under compelte human control. Nevertheless,
proper preparation by military units can do a great deal to reduce the
potential hazards and number of serious injuries. Although the injury is the
ultimate result of exposure of tissue to cold, it is the conditions leading to
exposure that need investigation. The cause of exposure involves actions and
equipment which are under some degree of control by the men and women involved.

Research is required to better understand the more common routes to injury.
Such research involves careful and accurate observation and recording of events,

decisions and equipment failure which occur iust prior to injury. The present
report is based on a series of survey studies designed to assess a broad spectrum
of medical problems which occur during field exercises in extrene weather.
The presentation will focus on cold injuries and an explanation of their causes.
This analysis is based on a survey involving careful recording and classification
of the type of injuries as they were typically reported to the medical system
during two recent cold weather military exercises. In addition to medical
complaints, the survey documented operational events, equipment employed and
daily climatic conditions.
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IETHOD

-Medical data were collected at all available medical treatment facilities
of two separate cold weather exercises, "nvolving approximately 10,000 personnel
in each operation. The first exercise occurred in upper New York in January
1980; whereas, the second occurred in Alaska in January 1981.

As part of the overall survey, structured interviews were obtained from
each individual identified by the Preventive Medicine Officer as a person with
a possible cold injury. These patients were asked, by trained interviewers, to
describe their injury, accompanyinq signs and symptoms the circumstances
surrounding the injury, the operational events, the state of their equipment
and clothing, their level of training and prior experience, their health status,
their smoking and drinking habits as well as information on gender, rank and job
duties.

Case histories were written for each interview describing the individual,
the injury, the circumstances and an estimate of probable contributing factors.
A summary list of all unique terms used to describe precipitating factors was
made by members of the research team. The terms w-re then grouped under the
qeneral headings of Operational Factors, Equipment Factors, Human Factors and
Accident Factors. The specific elements of each factor are as follows:

I. Operational Factors
A. Physical exertion to sweating (marching, lifting, etc.)
B. Immobility (standing guard, riding in vehicle, sleeoinq)
C. Vehicle operations (drivinq, fueling, operating with exhaust,

helicopter wash, wind from vehicle movement).

II. Equipment Factors

A. Clothing problems (not available, inadequate).
1. Socks (wet, dirty)
2. Boots (wrong type, defective, too tight)
3. Other clothing problems

B. Heaters (vehicle, tent)
C. Other malfunctioning equipment

III. Human Factors

A. Person factors: (lack of knowledge, failure to act, medical
hi story)

B. Group factor (wrong decisions made by coersion)
C. Command/Leadership factor (e.g., orders not to use proper

equipment)

IV. Accident Factors

A. Break through or fall on ice
B. Snow in clothing
C. Water or fuel spilled.
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Analysis of cortributing factors was then implimented using the above listing.

RESULTS

Twenty-five case histories were obtained from the two surveys (16 from 1980
and-, 9 from 1981) and comikbined for analysis (Sampson, Stokes, Barr, Jobe an'-

Hamlet, 1980; Sampson, Stokes and Stein, 1981). Table I summarizes the typ- and
number of injuries of the combined cases. Sixty-reight percent of all° cases
involved frostbite (82% of these involved the feet, 18% other body areas), 20%
were-hypothermia and 12% were trench (immersion) foot. Notably, 68% of the
injuries involved the feet.

A' total of 80 -pecific elements were tallied across the 25 cases. The high-
est number of difyerent elements for any one case was six, while the least was
one element.

Table 2 gives a summary of the tally for each element and the general
grouping factor. Forty-five percent of all tallied elements were classified as
.Operational Factors, 37.5% were Equipment Factors, 11.3% Human Factors and 6.3%
were Accident Factors. The elements identified as havinq the highest frequency
of occurrance were Immobility (23.7% of all elements), Physical Exertion to
Sweating (20%), Vehicle Heater Failures (10%), wet SOCKS (10%), and Personal
Medical History (8.7%)-.

Element combinations were also examined for frequency of occurrance, Table
3 summarizes this analysis. The most frequent sinqle element was Immobility
(found in 76% of the 25 cases), the most frequent two element combination was
Exertion and Immobility (48%), the three element combination was Heater Failure,
Immobility and Personal, Medical History (prior injury) (16%) and the four element
combination was Heater Failure, Immobility, Improper Boots (too tight) and Personal
Medical History (12%).

DISCUSSION

In reviewing the data as summarized, it becomes evident that weather
conditions and operational activities conspire to produce, the bulk of all
injuries. The dominant sequence of events is troop activity where physical
exertion leads to overheating and sweating which followed by immobility where
soldiers hold their positions for several hours. Physical exertion results in wet
clothing ano icks which in turn leads to serious loss of heat. Review of cold
injuries during the Korean Conflict also found these important etiological factors
(Hanson and Goldman, 1959). For personnel operating vehicles, the greatest danger
appears to be reliance on vehicle heaters which frequently malfunction. Armor
vehicles then become heat sinks sapping most of the available heat from personnel
who are not wearing appropriate clothing (combat boots instead of the vapor
barrier boots) because it is difficult to operate vehicles wearing the arctic boot.

Prior medical history of cold inJury or cold hypersensitivity was also a
factor and this combined frequently with problems with boots. It is suggested
that part of their problem is inadequate discipline in acquiring proper equipment.

Accidental factors played a smaller role than might be expected. There were
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only a few identifiable incidences of injuries resulting from accidnets.

Although Human Factors appear insignificant given the present analysis, it
-must be noted that a great deal of human decision-making is inherent in the other
-categories of assigned cause. Decisions to work personnel to physical levels
producing sweating, then placing them in holding situations are involved in the
incidence of cold injury. Human-decision is also involved in maintenance of
vehicle heaters and selecting boots.. Thus, it is possible to attribute most
system failures largely to human factors.

Given the above perspective, the current findings suggest that the best
intervention might be to improve decision-making at the command and individual
levels involving physical activity of soldiers and the maintenance and distribution
of essential equipment.
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Table 3. Frequency of Factor Combinations.

Number of
Factors -Factors Freci. _/.(of Cases)

One Immobility 19 76.0

Two Exertion + Immobility '12 48.0

Three Immobility +-Heater-Failure + Person 4 16.0

Four Immobility +-Heater Failure + Person
+ Boots 3 12.0

38 (oZf 25)
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Table 1. Frequency of Cold Injuries.

Iniury Freq-.
Frost bite 17 68.0

(Feet) (14) -(56.0)
(Other) (3) (12.0)

Hypothermia 5 20.0
Trench (Immersion)
Foot 3 12.0
Total 25 100.0

Table 2. Factors Associated with Cold Injuries.

Factor Freq.

A. Operational Factors:
1. Physical Exertion 16 20.0
2. Immobility 19 23.7
3. Vehicle Operation 1 1.3

(36) (45.0)
B. Equipment Factors:

1. Clothing Problems
a. Socks (wet/dirty) 8 10.0

b. Boots 6- 7.5
c. Other 4 5.0

2. Sleeping Bag 4 5.0
3. Heater Failure 8 10.0
4. Other 0 0.0

(30) (37.5)
C. Human Factors:

I. Personat(Individual) 7 8.7
2. Group/Team 0 0.0
3. Command/Leadership 2 2.5

(9) (11.3)
D. Accident Factors

I. Ice/Water 2 2.5
2. Snow 3 3.7
3. Other 0 0.0

(5) (6.3)

E. Total: 80 100.0
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Longitudinal Health Effects Associated with Aviation
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During their flying time, aviators are exposed to many unique envi, nmental
conditions that can pose a threat to their well-being or health status. Nine of
these environmental stressors include: (1) decompression and compression- changes,
(2) decreased oxygen in the breathing- air, (3) acceleration, (4) heat stress,
(5) radiation, (6) ozone, (7)-noise, (8) vibration, and (9) circadian desynchroni-
zation. Several specific disorders or conditions that are associated with such
environmental stressors are barotitis, hypoxia, atelectasis, dyspnea, hearing loss,
and- jet lag.

In addition to these heal-th risks, another area of concern for aviators is
that -of the .effects of aging. A controversy has, persisted over the years that
centers -on the issue of whether or not -to use chronological age as the primary
criterion for determining the time for a pilot-to retire. For civilian pilots,
the calendar age of 60 has been designated as the mandatory time of retirement.
Inthe Navy,, the age of 45,, until just recently, served as the basis for reclassify-
ing qualified aviators from Service Group I to Service Group III-, which stipulated
that the reclassified ;pilot -could not fly unless accompanied by a Service Group I
aviator. At present, the factors associated with a Navy pilot's fitness are freedom
from impairing, disease, ability to perform, and the desire to continue flying.
Although Navy aviators are highly selected and subjected to periodic stringent
physical examinations, it seems likely that, because of the unique environmental
stressors they encounter, their longitudinal health patterns would-differ from
other members of the aviation community and from other officers. The purpose of
this study is to identify the health-related- problems unique to aviators and the
age--of greatest risk for illness or injury. In other words, this study endeavors
to compare the reasons for hospitalizations across three groups of the aviation
community and to identify the physical and mental disorders associated with various
ages of a pilot's life.

Method

Part-ici pants

Participants for this study were identified from data summaried from the
Individual Fl-ight Activity Reporting System file, which was made available to
the Naval Health Research Center in San Diego by the Naval Safety Center in
Norfolk, Virginia. This file contains information on the flights of all aviators
who served on active duty for any period of time since 1968. Many of these individ-
uals- also have records that date back to the 1950s and early 1960s. For the purpose
of this study, the following data were extracted from this file: total flight hours
as a first-pilot, co-pilot, or special crew; birthyear; designator, pilot or non-
pilot status; and final fiscal year of flying.

Using these data on the file, the total aviation population (N = 35,968) was
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-divided into the following-three groups: (1) pilots with at least one hour of
flight time as either a first pilot or a co-pilot (n = 22,417); (2) officers who
-had at least one hour of flight time as a member of the crew (n = 9,483); and (3)
all other members of the aviation community who had records of no flight hours as
first pilot, co-pilot, or special crew member (n = 4,068).

Procedure

Records from these three groups were matched against the naval medical
inpatient historical file maintained at the Naval Health Research Center. The
data on this file, which contains all hospitalization records from July 1965
through December 1979, are obtained annually from the Navy Medical Data Services
Center in Bethesda and are collapsed into chronological or new records for each
hospitalized individual. For the purpose of this study, the following data were
extracted from the medical inpatient file: diagnosis for each hospitalization
(numeric codes were adapted from the Eighth Revision of the International
Classification of Diseases or ICDA-8), date of hospital admission, and birthyear.

The three groups of the aviation community were then-divided into 6-year
age intervals- using- each individual's birthyear as the basis for the categoriza-
tion. The numbers of hospitalizations recorded- during the July 1965 through
December 1979 time -period were tallied for each specific numeric diagnosis, the
16 major diagnostic categories, and the overall total for the six birthyear groups
within each of the three groups. In order to compute hospitalization rates for
these separate groups, the populations at risk were determined by calculating the
mean numbers of individuals on active duty across- each group's specified time
period. Annual rates per 10,000 were then computed for each group.

Results

Across the three aviation groups, there was a total of 7,465 hospitalizations
recorded during the 14.5 years of this study, with 4,420 for the pilot sample,
1,840 for the special crew, and 1,205 for all other members of the aviation community.
Included in these subtotals were the hospitalizations for 56 women which were excluded
from subsequent analyses for this study.

Longitudinal Health Effects among Navy Pi-lots

In comparing hospitalization rates across the six age groups of pilots, the
age group with the highest rates for nearly all categories was the youngest or
those men-who were born after 1953. These men had disproportionately high rates
for the following diagnostic categories: Diseases of the Digestive System, Acci-
dents, Poisonings, and Violence; and Diseases of the Musculoskeletal System and
Connective Tissue. The reasons for the high rates of hospitalizations for diges-
tive disorders, which was almost 5 times higher than any other category, were pri-
marily because of problems associated with tooth development and eruption.

Other comparisons of rates across the six age intervals of pilots revealed
small differences for almost all of the major diagnostic categories. The only
exceptions were the elevated rates for Diseases of the Digestive System for the
1947 to 1953 age group (although it should be emphasized that the rate was 11
times lower than that for the youngest group) and the only slightly higher rate
for Diseases of the Circulatory System among aviators born prior to 1926.
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Longi-tudinal Health Effects among Special, Crew Members and Others

By way of contrast, the hospitalization rates across the six age intervals
of special crew members were considerably more variable, with the highest overall
rates observed for the oldest group (birthyear prior to 1926) and the youngest
groups with a birthyear subsequent to 1953. Similar to the pilot population, the
youngest group of the special crew category had elevated rates for Diseases of the
Digestive System aid Accidents, Poisonings, and Violence. The highest rates for
the oldest group were for Mental Disorders, Diseases of the Digestive System,
Diseases of the Musculoskeletal System, and the accidents category, Differences
in rates across the other four groups, or those born between 1926 and 1953, showed
only minimal variability for each of the 16 diagnostic categories.

In comparing hospitalization rates across age intervals for those members of
the aviation community who-had records of no flight hours, the rankings were quite
similar to the other two groups in that for most of the age intervals the highest
rates were observed for Diseases of the Digestive System and Accidents, Poisonings,
and Violence. Hospitalizations for the category of digestive diseases, however,
tended to be primarily for hernias which contrasted with the reasons of tooth devel-
opment and eruption for the pilot group.

The overall comparisons across the three groups showed that pilots were the
healthiest members of the aviation community whereas intragroup comparisons revealed
that the youngest subgroup of pilots was at greatest risk for accidental injury and
disorders of the teeth. The health effects of aging, as reflected by increased
hospitalization rates for Diseases of the Circulatory System and Diseases of the
Musculoskeletal System, were not evidenced by elevated rates for the older pilots
but were observed among the special crew members.

Disorders Associated with Environmental Stressors

In the- other phase of this study, the objective was to determine whether or
not pilots and special crew members had higher hospitalization rates than the
"others" group for the diseases and disorders identified as related to the environ-
mental stressors of flying. For these comparisons, hospitalization rates were com-
puted for each of the three groups for such disorders as pneumothorax, alveolitis,
hearing loss, cataracts, other respiratory or lung conditions, and joint pain.
Results showed that there were no significant differences among the three groups for
and of the specified disorders.

Discussion

Results of this study indicated that Navy first pilots and co-pilots of any
age had the lowest hospitalization rates within the active duty aviation community
for most physical and mental disorders. The youngest pilot group, however, did have
relatively high rates for the accidents category and digestive disorders associated
with tooth development and eruption. In-comparing rates across the three groups of
men in just the oldest age interval, the pilots had the lowest rates for all
diagnostic categories which also were not significantly higher than those for pilots
in any of the other age intervals. Thus, the findings of this study provided
support for results reported elsewhere (e.g., the 1,000 aviator research project)
that pointed up the excellent health status of pilots. Such results were not
surprising in view of the fact that pilots must meet high standards of selection and
medical surveilance throughout their careers.
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Other results revealed that the specific disorders associated with flying
did not differentiate one group of the aviation community from the other two groups.
In comparisons with other Navy personnel, however, the rates for hearing loss and
hearing problems were considerably higher whereas the other rates tended to be
fairly comparable., At present, the results of this study are being compared with
the medical inpatient data for all other officers to determine whether or not the
hospitalization rates for the three groups of the aviation community differ signi-
ficantly from all other officer groups in the Navy. This ongoing study will pro-
vide the needed data to identify those health problems associated with all other
officer designators. Results of this project will furnish the Medical Department
of the Navy with information needed to form the basis for the development of
health care del-ivery and intervention programs.
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MAINTENANCE PERFORMANCE RESEARCH IN THE ARMY

John F. Hayes

US Army Research Institute

The U. S. Army Research Institute (ARI)--has a long range program of
research underway directed at the improvement of job performance of maintenance
personnel. Figure I represents what are considered to be the major factors
affecting that per-formance. These are: institutional training or that initial
formal training received in a school setting prior to the individuals first
assignment; unit tikaining, referring to the training conducted in the unit
to refresh existing skills and impart-new ones; management, meaning the
provision and control of resources and work flow; the- equipment that has to
be maintained, both its condition and complexity; and the quality and extent
of job aids provided to the technician. This paper will describe a current
project that focuses on the unit training and management aspects of maintenance
performance.

JOB PERFORMANCE

Fig. 1. Job Performance Elements

Technical training has been and continues to be difficult for units to
deliver. There are three major obstacles present that account for this in
maintenance units: the mission, resources, and personnel shifts. The mission
of maintenance units requires that first priority be given to keeping equipment
operational and this is generally a full-time commitment in itself. Resource
constraints exist in terms of a lack of qualified personnel to conduct technical
training and often in terms of a lack of equipment and training materials as well.
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Finally. individual technical training presents a management challenge in
trying- to keep abreast of the myriad of constantly changing individual re-
quirements, due to personnel turnover and shifting needs as personnel gain
experience.

The ultimate impact -of these constraints on maintenance performance can
be plainly seen in some of the results from a recent ARI project that examined
how maintenance personnel sought and used technical information. Detailed
observations were made of some 300-vehicle repair tasks being performed by
military mechanics. In addition to recording their information usage, the
work of the mechanics was evaluated-in terms of errors committed in the
performance of the task. One type of measure-employed was whether the
mechanic left any errors in his work upon completion that were judged to be
serious by the trained observer. Figure 2 shows the results of these observations
for two major categories of tasks, those requiring the use of special tools or
technical specifications (ST/TS) and those not requiring ST/TS. As can be seen,
the error rate for the more complex tasks would be unacceptable by any standards.

Activities
Requiring ST/TS 71%

Activities not
Requiring ST/TS 22%

10 20 30 40 50 60 70 80 90 100

Percent Activities Containing Errors

Fig. 2. Error Performance by Type Activity

A further analysis of these data examining the impact of job experience
on performance was even more revealing. Prior to performing a task being
observed, the mechanic was asked to estimate how many times he had previously
performed that task. Figure 3 shows the results obtain.ed for checkout activities,
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indicating that about two-thirds of the time neither experienced nor in-
experienced personnel properly checkout -their work upon completion.

7 or more 3511

Times Task
Previously
Performed

1-6

-0

10 20 30 40 50 60 70 80 90 100
Percent of Checkouts -Performed Correctly

Fig. 3. Checkout Performance by Task Experience

Further, Figure 4 indicates that not only does the quality of work not
improve with experience, it tends to decline. What these data reflect, of
course, is that without training and feedback on performance the individual
has no basis or reason- to change his performance.

7 or more 49%

Times Task
Previously 1-6
Performed 41%

0 35%

10 20 30 40 50 60 70 80 90 100
Percent of Tasks Containing Uncorrected Error

Fig. 4. Errors by Task Experience
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The situation portrayed by these data will require corrective actions in
a number of areas to produce significant changes in performance. The balance
of this paper describes one such effort that is being. conducted by ARI, which
is called the Maintenance Performance System (MPS). This system is intended
to provide a basic component necessary for the development of solutions to
unit maintenance training problems, which is information. The MPS-introduces
a small computer into the unit so that the- thus far overwhelming task of tracking
and managing individual training requirements can be readily accomplished. Manual
systems tried by the Army for this purpose have proven largely unsuccessful due
to their administrative and bookkeeping load, thus there is no solid information
on which to base training when the opportunity does arise.

MPS continuously tracks two types of information on each maintenance technician
in the unit: formal training and testing accomplished and qualifying job experiences.
These individual accomplishments are then aggregated and compared with a master list
of unit skill requirements so that two- basic types of information are available
at all times. These are what any specific individual needs in terms of training
or experience and what the unit needs based upon the available skills of the current
mechanic population.

The system operates as follows. It is first loaded with a listing of all
the maintenance tasks, by equipment and- Military Occupational-Specialty (MOS), that
a particular type of unit must perform. Then a roster of unit technical personnel
is ddded_ This, 'lus the program disk, are the enabling components of th- system.
As work is performed in the shop, the names of each mechanic performing each task
and the number of hours spent are recorded by -the supervisor. This type of job
performance data represents new information for Army maintenance, as the emphasis
in such systems to date has been to track equipment rather than personnel., In
addition to this information, the supervisor must also indicate whether the work
of each individual was of sufficient substance and quality that it represented a
positive skill development or sustainment experience. This then provides con-
tinuous information on individual job experience. The supervisor must also
provide information to the system on individual technical training and testing
experiences as they occur, and provide an assessment of the training value obtained.
Simple input forms are provided for this purpose.

The recording and evaluating of individual job performance and training
represents the bulk of the additional work required by line personnel by MPS. The
balance of the work is performed by an- administrative clerk assigned to operate the
system for a battalion. TheMPS clerk picks up the data cards from the maintenance
shops on a daily basis and updates the files for each company. With this information,
the M IS programs can provide variety of information on individual and unit training
requirements tailored to the particular unit. The 1PS clerk has a schedule for
producing and delivering these reports to battalion personnel, from the commander
to the individual technicians. The major types of reports provided are:

--training requirements summaries
--skill and growth indexes
--individual skill histories
--man-hour availability and use
--average direct man-hours per job
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The training requirements summaries are the principal output for the
pu'pose of managing technical training. This report lists the prioritized
individual training requirements by task, based on a comparison of individual
skill capabilities with the master list of unit requirements. It lists the
individuals requiring training on each-task and provides references to the
source of relevant training programs and materials available to the unit.

The skill and growth summaries provide aggregate reports to supervisors
and commanders that show the status and trends in skill development for the
unit. The individual skill histories are provided to the individual technicians
so that they can see what progress they are or are not making in becoming fully
proficient in their jobs. The other reports identified above provide additional
management information that permit evaluation of personnel utilization efficiency
and the development of unit-based time standards for task performance. This
direct and immediate feedback to all levels of unit personnel is an important
feature of MPS and is considered to greatly enhance the quality-of the input
data provided-. Supervisors know that what they provide to the system will affect
-the utility of the output they will receive in return.

The MPS has been under development and in operation in one Army direct support
maintenance battalion for-over a year and in operation in a second for several
months. Experience gained to date indicates that cost of operating the system is
quite acceptable to the units and the outputs have been judged to be of considerable
-value. The -most significant use of the MP'S to date has been to guide job assignments,
especially for high density MOS's. With the information EPS provides, the supervisor
can- readily identify who-neecb specific types of job experience, so that when the
mission requirements permit,. he can properly use the job environment for training
and development. MPS generated information is also being used to guide off-line
individual training, although the opportunities for this type of training remain
limited due to the demands of the mission and availability of personnel. MPS data
have made this latter problem more explicit by providing objective data indicating
that on the average mechanics are available for maintenance job performance less
than 50% of the time, due to outside demands that the Army imposes upon them.

One of the most important outcomes sought for MPS is to help break the pattern
of early incorrect task performance becoming internalized by the technician due to
-lack of supervision and feedback on performance. It attempts to do this by
identifying training requirements, highlighting early performance trials, and
requiring overt task evaluation by the supervisor of each performance of his
personnel. As we proceed with MPS development and also its extension into the
organizational level of maintenance we will be seeking evidence of whether this
is happening. The task that we are addressing at present is how to routinely
capture more detailed job performance data that will permit such an evaluation.

On a larger scale, MPS is seen as the initial component in a total training
system for the future. Current efforts are being directed at extenring it into
computer-based training delivery, tc assist in overcoming the training resource
problems faced by units. In addition, the data base represented by MPS is known
to have considerable value as reference data for systems design efforts. Its
availability to equipment, personnel, and training system designers of the future
is considered essential. While this need has been recognized for some time,
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technology is now becoming available to make it feasible to automate its
acquisition and dissemination to a much greater extent than previously possible.
This is required since a major impediment to the success of such information
systems in the past has been the extent to which they have been dependent on
manual inputs and processing. As each of the steps in the process become
automated, we come nearer to being able to develop the large scale integrated
training and performance information systems that are ultimately needed.
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FIREFIGHTING PERFORMANCE OF
NAVY MALE AND FEMALE SHIPP.ARD CREWMEMBERS

ROSS L. AI', MARK D. PHILLIPS
NAVAL OCEAN SYSTEMS CENTER, KAILUA, HAWAII

ABSTRACT

A study of fire fighting performance was conducted as part of an
on-going effort to identify potential- gender-based human engineering
problems resulting from the introduction of women to shipboard assign-
ments in the Navy. Results of experimental simulations of fire fighting
with a CO2 extinguisher and starting' a P-250 pump were consistent With
earvlier questionnaire data wiich found female difficulties with tasks
involving upper torso strength and grip strength.; In-the experiment,
females registered significantly lower force values on the P-250 starter
pull than males; with lighter females exerting less force than heavier
females. Females also exhibiced a di.fferent pulling strategy than
males. Unlike females, weight was unrelated°to the pulling performance
of males. The results revealed that-85%-of-the females and 5% of the
males sampled would be incapable of starting the P-250 pump. Further
work focusing on gender problems involvinHg ship motion is recommended.
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FIREFIGHTING'PERFORMANCE OF NAVY MALE
AND FEMALE SHIPBOARD CREWMEMBERS

ROSS L. PEPPER AND MARK D.. PHILLIPS

INTRODUCTION

The 1970's brought many demographic shifts in the make-up of the work force in
the United States. During the past decade, women have entered diverse and non-
conventional careers as construction workers, law enforcement officers, and heavy
machine operators. The trend toward expanded female work roles is likely to
continue into the 1980's.

This demographic shift in the composition of the civilian work force has-its
parallel in the military sector. While increasing cultural acceptance has played
a significant role in increased female enlistment, there have also been practical
reasons. Since the mid 1970's, the number of military-aged males in the United
States has been consistently declining. This population shift has been accompanied
by the abolition of the draft in 1973. These two factors have forced the armed
services to re-examine the utilization of women in non-traditional areas.

The role of women in the armed forces has expanded from traditional clerical
and-nursing -posi-tions to include almost all -non-combatant military jobs. The-Navy
has, in turn, expanded its assignment of women to include permanent shipboard duty
assignments on auxilliary support ships, such as tenders, repair ships, tugs, etc.

Recent instruction from the Secretary of the Navy (Secretary of the Navy, 1979),
stated that, "It is the policy of the Department of the Navy that women-members,
officers and enlisted, will b47assigned to- billets commensurate-with their capa-
bilities to the maximum extent practicable." The only restriction placed on -female
personnel utilization is that women may not be-permanently assigned to a combatent
vessel. Women may serve temporary duty on any ship in the Navy, provided that it
is not expected to have a combat mission during the period of temporary duty. This
expansion or the role of women aboard ship has led to female personnel being assigned
to over twenty Naval ships to date.

The introduction of women into a workplace designed for use by males has been
shown to cause work performance difficulties directly related to the deficiencies
in workplace layout (Ketcham-Wiedle and Bittner, 1977). The influx of women into
shipboard billets therefore raises questions about the adequacy of shipboard equip-
ment design for female use. Ship fittings and equipment were designed to accommo-
date the male user. No consideration was given to human engineering standards
that would accommodate both males and females in ship systems.

Background

This study is part of an on going program aimed at determining the extent of
human engineering problems which may exist as a result of assigning women aboard
ships. The problem identification phase of this program employed questionnaires,
interviews, and observational techniques to identify and describe shipboard human
engineering problems due -to the anthroprometric and biomechanical differences of
the sexes (Pepper and Phillips, 1980).

That descriptive effort revealed that females curre- ly on board lack experience
using many ship fittings, equipment, and protective clothing. Very few of the women
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had extensive sea duty. Since the males were often selected or volunteered to
handle the more physically-demanding jobs, the resulting lack of exposure of
women to many ship system elements potentialy reduced the reported incidence of
equipment-related problems for the female complement. Additionally, the high moti-
vational level of the female sailors might have masked some equipment problems in
the self-report indices.

Even with these limitations of the data, several items of ship equipment, clothing,
and fittings emerged as being deficient for use by females. Protective gear such as
the oxygen breathing apparatus (OBA), safety harness, life preserver, and foul weather
gear do not adequately fit many of the women on board. Hand tools and fire fighting
equipment, such as the P-250 pump, were found to be difficult for many of the women
to operate. Ship fittings such as escape scuttles and water tight doors were also
reported as problematical. Factors found to be as,;ociated with these gender based
human engineering difficulties included the disparities in grip and upper torso
strength and reach envelope between the sexes. These results are described in
greater detail elsewherp (Pepper and Phillips, 1980).

In an effort to verify by objective means, problem areas identified in the
qualitative data, an empirical investigation of female and male performance in
selected shipboard tasks was designed. It was felt that an experimental approach
could circumvent the biases inherent in the qualitative data due to differences
in experience and motivation found between the sexes. Additionally, an experimental
analysis is necessary to bridge the potential gap between perceived and actual human
engineering related difficulties in the shipboard environment.

The experiment was carried out at the Fire Fighting (FF) school located at the
U.S. Navy Fleet Training Center in San Diego. Fire Fighting school provides an
opportunity to examine critical, real world shipboard tasks in a somewhat contr6lled
environment. At FF school, extremely realistic simulations of shipboard fires are
conducted. The same equipment, tools and protective gear issued to fight fires on
board ship are used in these simulations. Two tasks were chosen for evaluation at
FF school; these were fighting a class C (electrical) fire with a standard Navy
C02 .portable extinguisher and starting a P-250 pump.

EXPERIMENT 1 - CO2 TASK

Method
Subjects. Subjects were 16 male and 16 female enlisted Navy personnel. The

female sample ranged from the 5th to the 70th percentile of military females in
weight (E. Churchill, T. Churchill, McConville, and White, 1977). This range was
47.6 kg to 63.5 kg with a mean weight of 54.3 kg. The male sample ranged from the
10th to the 95th percentile in weight (McConville, E. Churchill, T. Churchill, and
White, 1977). The range was 59.0 kg to 91.6 kg with a mean weight of 76.7 kg. No
measures of relative experience with fire fighting equipment were obtained. The
experiment was part of an on going fire fighting and damage control training program
in which all of the subjects were required to participate.
Procedure.

Subjects were randomly assigned to one of 32 positions in a line-up inside a
bunker which was physically identical to a lower port side ship compartment. As each
subject came to the front of the line, they were required to observe and verbally
report a simulated class C fire. The fire was actually fueled by one quart of diesel
fuel splashed over an electric motor frame. After the subject made the report, he or
she carried a 27.7 kg CO2 extinguisher a short distance (2.1 - 2.4 m) and fought the
blaze, using techniques which had been perviously demonstrated. All subjects wore
foul weather gear including boots and gloves for this task.

A time measure was taken with a stopwatch from the time the CO2 extinguisher was
activated until the fire was reported to be out. As each subject completed the task,
they reported their weight to the experimenter. The experimenter then recorded this
weight, the time required to extinguish the fire, and noted whether the subject was a
male or a female.
Result and Discussion.

In order to view the effects of size as well as sex on task performance, males
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and females were grouped into two weight categories. While grouping and matching
according to percentile ranks was-desired, limited subject ayailability only allowed
grouping accordihg to a median split along the obtained weight distribution. While
grouping in this manner is somewhat arbitrary, it does provide a limited means of
investigating the very important size variable in these tasks within the real-world
constraints of this study. The female sample was split at the.median value of 54.4
kg,-the male sample was split at 74.8 kg.

Grouping the data in this manner showed that females did tend to take longer
than-males to put the fires out, and that lighter (,Group 1) females took longer than
heavier (Group 2) females. The mean times (in seconds) for the CO2 task are shown
in Table 1.

Table 1.
Time to Extinguish Fires With C02 Bottle

Group 1 Group 2
Gender Mean (s) SD Mean (s) SD

Females 18.3 6.81 14.50 2.93
Males 13.00 5.04 12.25 5.70

A 2x2 (sex x weight) ANOVAp-erformed on these data show that the main effect of
sex approached statistical significance, F(l, 28) = 3.85, pj<O.l. The effects of
weight group and the interaction of weight group and the interaction of weight group
by sex did not approach significance.

While size matching was not-possible in this study (as noted earlier), there was
some degree of overlap in the obtained weight-distribution of females and males.
Examining the performance of the subjects listed in Table 2, it can be seen that
weight matched females also took longer than their male counterparts to extinguish
the fires.

Table 2.

Times to Extinguish Fires for Weight Matched
Male and Female Subjects with CO2 Bottle

Female Male
Weight (kg)- Seconds Weight Seconds

60.0 11 60.0 8
63.5 15 63.5 8
63.5 19 65.8 16

It should be noted that many females were observed to have great difficulty
carrying the extinguisher out of the bunker (especially lifting it over a 0.3 m
bottom door lip) after the fire fighting task was completed. This difficulty was not
apparent in the male subjectb. Due to constraints imposed by the schedule of the over-
all training program it was not possible to add a lifting and distance carrying compo-
nent to the fire fighting task. If this additional compone" as added, the results
obtained for the CO2 task may have revealed much greater se .ased differences than
those obtained.

EXPERIMENT 2 - P-250 TASK

Method.
Subjects. Subjects were 20 male and 20 female personnel. The females ranged
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from the 5th to 90th percentile of military females in weight (47.6-kg to 70.3 kg) with
a mean, weight of 55.3 kg. The males ranged from the 15th to 95th percentile (61.2 kg-to
91.6 kg) with a mean weight of 76.3 kg. -(Percentile ranks were derived from Churchill
et al., 1977 and McConville et al., 1977)_. As in the prior task, all subjects were
required to participate in the study-as part of an on going training program. Most of
the P-250 subjects also participated in the C02 task.

Procedure. The P-250 task involved pulling a starting.cord on a- P-250 pump. The
P-250 is a portable, gasoline powered pump used for dewatering flooded compartments
and fire fighting. The pump is contained in a steel frame which measures 0.76 m x 0.91 m
x 0.91 m. Without the gas tank, the pump weighs 66.7 kg. it is started by pulling a
cord which is similar to a starting cord found on an outboard engine. Standard Navy
issued work clothes were worn during this task. No work gloves were used.

A-Dillon load cell (#0.200) wired to a Dillon load cell readout Model LAB 4598) was
attached to the starter cord of the pump. This apparatus permitted a direct reading of
the pounds of force exerted on the starter cord. The fuel line was detached from the
pump engine so-as to prevent ignition during the experiment.

Subjects were chosen in random order. They were directed to pull on the starter
cord in a sincere attempt to start the pump. Subjects were instructed to use any
stance or grip that felt comfortable to them. All subjects were allowed three attempts;
the best of the three tries was recorded. After completion of the task, each subject
reported their-weight to the experimenter. The experimenter recorded the force level
achieved, the subject's weight, and noted the subject's sex.
Results and Discussion.

A median split as described previously was used to group the P-250 task sample.
The female and-male samples were again split at their respective median values of
54.4 kg and 74.8 kg.

Since force values were given by the experimental apparatus in pounds, they were
converted to newtons, their SI equivalent. Females registered lower force values than
males on this task, with the Group 1 females registering lower readings than the Group
2 females. The-mean force values registered are shown in Table 3. To put these means
in perspective, baseline measures on this task indicated that a well maintained P-250
requires 71-89 N to start. The data obtained indicate that 85% of the women and 5%
of the men sampled would not be able to start the P-250 even under optimal conditions.

Table 3.
Pulling Force Exerted in the P-250 Task

Group 1 Group 2
Gender Mean (N) ;D Mean (N) SD

Females 46.26 14.23 62.72 13.97
Males 88.07 8.32 86.29 12.45

A 2 x 2 ANOVA conducted on these data indicate that the effect of sex of the subject
on task performance was significant, F (1, 36) = 68.64, p<O.OOl. The effect of sex
accounted for almost two-thirds of the variance in this data set as is shown by -n2=0.61.
The sex by weight group interaction was also significant, F (1, 36) = 5.34, p<0.05.
In this case, the strength of the interaction was- i2=0.05. The main effect of weight
group was not significant.

The results supported the expected outcome that males could exert more starting
force than females. Additionally, while weight makes no difference in force exerted
by males, it does impact the performance of females. Further evidence of this effect
can be gained by examining the correlations between weight and performane in the male
and female samples. The Pearson product moment correlation obtained for the female
sample showed a significant positive correlation between subjects' weight and force
exerted, r = 0.51, p<0.05. The correlation obtained for the male sample did not approach
signifi~cance, r = 0.01.
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The sex-by weight group interaction may result in part from the different
strategies males and females employed during the P-250 task. Males tended to exert
a single explosive motion while females applied a more continuous pull on the cord.
The-larger overall- mass of the Group 2 females compared to the Group 1 females may in
some degree-compensate for the lower upper torso strength females have than males (Laubach,
1976). The greater mass can thus be converted into increased force when using the con-
tinuous force application technique typical of females. The greater male upper torso
strength, exhibited by use of the explosive motion, may have negated the effects of
weight group (mass) on male performance.

The performance of the weight matched subset of subjects was consistent with the
main effect of sex in the overall results. As Table 4 indicates, females exerted less force
than did the weight matched males.

Table 4.
Force Exerted by Weight Matched Female and
Male Subjects in the P-250 Task

Female Mal e
Weight (kg) Force (N) Weight (kg) Force (N)

62.6 40.03 61.2 84.51
63.5 75.62 63.5 80.06
63.5 53.38 65.8 102.30
70.3 62.27 70.3 .88.96

CONCLUSION

The empirical invesigation reported here adds substantive support to the results
of the Pepper and Phillips (1980) problem description study. For example, females
(especially Group 1 females) registered lower force values in starting the P-250 pump
and exhibited a different pulling strategy than males did. This finding specifically
supported earlier questionnaire reports of female difficulty in starting the P-250.
These findings also-lend support to questionnaire reports of female difficulty with
similar tasks involving a combination of upper torso strength and grip strength.

Also apparent in these two data sets is that the population least accommodated by
current clothing, equipment, and ship fitting configurations is the Group 1 (small) females.
Here again, earlier qualitative reports of difficulties by this sub-set of subjects was
supported by the experimental results.

The empirical methods used here allowed a systematic identification of equipment
problems that would not be possible using paper and pencil methods which attempt to
match human performance data with equipment use requirements (e.g. Palla, Jones, Lovett
and Porter, 1980; Advanced Marine Enterprises, 1980). For example, females used a
different pulling strategy than males during the evaluation. This may have training as
well as design implications which would not be apparent from data which simply show male/
female force production capabilities. It should also be noted that biomechanical
data (e.g. Laubach, 1976) is task and position specific. In other words, the values
obtained will often not generalize to real world conditions where operators have limits
on their body position, grip surface, etc.

While the results reported here are consistent, they must be viewed as exploratory
and incomplete due to the methodological limitations imposed by the experimental setting,
and the absence of the potentially critical performance variable of ship motion. The
well documented anthropometric differences of the sexes (Kennedy, 1978; Robinette, Churchill
and McConville, 1979; White, 1979) suggest that there inay be gender specific responses to
ship motion. More work is clearly warranted in this area to further elucidate these
differences. and to translate them into design guidelines where applicable.
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TIM.' DEVELO NT OF THE AIR FORCE CIVILLIAN
JOB PERFORMANCE APPRAISAIL SYSTEM

-John A. Guerrieri
Air -Command and Staff College

Maxwell AFB, AL 36112

Abstract

The purpose of this paper is to describe the development
of the Air Force Job Performance Appraisal Syqtem. It provides
1-) a cursory discussion- of appraisal literatue 4 a descrip-
tion of the constraihts placed on the system-design by the -oRequest for ersonne1 Research, the Civil Service Reform Act
of 1978, the Offie of -ersonnel M4anagment, And 3) the results
of the preimplementation tests and other impi mentat ion -id-
erations.

. Background
In response to a Request for Personnel Research (RPR 76-40)

entitled Supervisory AppraiSal System-for Air Force Employees,
the Air Force Human Resources Laboratory (AFHR-L) initiated
research to -develop-a system for objectively evaluting the job
perf ormance -of Air Foti'e civilian-employees, In October 1_978
Public Law 95-454, The Civil Service Reform Act of 1978 {OSRAy,
was. passedi- The CSRA mandated the development of a new civilian
appraisal -system for Federal employees. The new law provided the
regulatory guidelales and specific requirements which must by fol-
lowed in the development of appraisal systems for government
agencies. To meet the requirement for an appraisal system for
all civilian employees, AFHRL developed three subsystems: 1)
The Senior Executive Appraisal System:(SEAS), 2) The-General
--1anager Appraisal Syste_ (GM1AS)_, and 3) The Job; Performance
Appraisal _System T(JPASl. This paper discusses the designanddevelopment0f the Job P~rformance Appraisal S dstem forand
General Schedule (GS). and Federal Wage System -(F1S) employees in
grades 1-15 and GS employees in grades higher than 15 not covered
by SEAS or G'GMAS. The other two systems are reported in detail
by Guerrieri (1981) and Cowan, Thompson, Guerrieri, and Vitola(1981).- -

Literature 
Review

The first phase in the development of the Air Force Job
Performance Appraisal System was a comprehensive review of the
appraisal literature. To facilitate a discussiqn of this review,
this paper arbitrarily groups the various appraisal systems into
three functional categories: 1) perceived behavior, 2) predeter-
mined goals/standards, and 3) traits assessment. Although these
categories are not all encompassing, they do provide a convenient
rubric for delineating the sundry appraisal systems.

540



THt DEWELOPNNT OF TIM AIR FOROI- CIVILLIAN
JOB PERFORIVIANCE A-PPUIAI SYSTEM

John A. Guerrieri
Air Commhand and .Staff College

Maxwell AFB, AL 36112

Abstract-

The purpose df this paper is to 4describc the development
of the Air Force Job Performance Appraisal System. it provides1) a cursory discussion of appra-isal literature; 2).a descrip-

tion tof he c6nstraihits placed on. the system design by the
Request for -Personnel Research, the Civil Service Reform Act
Of 1978, the Offi~ e 6f Personnel Management, and 3)the results
of the preimplementation tests and other imp±emen-tatio consid-
erations.

Background
In response to a Request for Personnel Research (RPR 76-40)

entitled Supervisory Appraisal System for Air Force Employees,_
the Air Force Human -Resources Laboratory (APFiRL) initiated
r sea-chto developa system for 6b-jectively evaluting the job

performance of Air Force civilian employees. In October 1978
Public Law 95-454, The Civil Service Reform-Act of 1978 (CSRAS,

was passed. The OSRA mandated: the development of a new civilian
appraisal system for Federal employees. The new law provided the
regulatory g4ideliAes and specifi& requi-rements which must by fol-

lowed in the developm-ent of appraisal systems for government
agencies-. To meet the requirement for an appraisal system for
all civilian employees, AFHRL deveioped three subsystems: 1)
The Senior Executive Appraisal System (SEAS), 2) The General
_Manager Appraisal System (GMAS), and 3) The Job Performance
Appraisal Sysmtm -(JPAS). This pape discusses the design and

development of the Job Performance Appraisal System for. all
General Schedule (GS),and Fede:-a1 Wage System (F'JS ) employees in
grades 1-15 and GS employees in grades higher than 15 not covered
by SEAS o G.!AS. The other two systems are reported in detail
by Guerrieri (1981) and Cowan, Thompson, Guerrieri- and Vitola
(1981).

Literature Review
The first phase in the development of the Air Force Job

Performance Appraisal System was a comprehensive review of the
appraisal literature. To facilitate a discussiqn of this review,
this paper arbitrarily groups the various appraisal systems into
three functional categories: 1) perceived behavior, 2) predeter-
mined goals/standards, and 3) traits assessment. Although these
categories are not all encompassing, they do provide a convenient
rubric for delineating the sundry appraisal systems.
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One current approach to performance appraisal posits that
job performance can be accurately determined by comparing
observed or perceived behavior to preselected behavioral state-
ments which indicate various levels of achievement. For exam-
ple, at the end of the appraisal period, the supervisor of a
bookkeeper would select one of the following statements as an
indicator of typical employee behavior: 1) Is the sort of
employee who would balance work sheets'on the first try, 2) Is
the sort of employee who would commonly make substantial arith-
metic errors, 3) Is the sortof employee who would recalculate
figures using various methods to ensure validity. Numerous
variations of this format exist. Some systems provide up to
seven examples of behavior for each task. Smith and Kendall
(1963) referred to these statements as Behaviorally Anchored
Rating Scales (BARS). Appraisal systems which fall within this
category usually require an indepth job analysis of each of
the jobs to be-evaluated. Once the analysis is completed, the
system designers specify behaviors or critical incidents which
depict various levels of job performance. Although this system
is considered to be objective and effective, the amount of time
required to thoroughly develop the required behavioral anchors
for each task of each job is often prohibitive.

A second approach utilizes predetermined objectives or
standards as the criterion for measuring performance. Perfor-
mance in this case is measured as a function of production or
some other measure of organizational achievement - behavior is
unimportant. This approach to evaluating performance is
usually associated with Management By Objectives (I'O) systems-,
(Odiorne, 1965.). This approach also stresses the need for some
type of job analysis in order to delineate realistic objectives
or standards the employee expects to meet. At the end of the
rating period, the supervisor assesses the employees performance
in relation to the predetermined plan, thereby determining if
the employee met, did not meet, or exceeded his/her goals or
standards. Although this approach also requires some type of
job analysis, the initial startup time requirement is sub-
stantially less than that of the previous system because the
analysis is usually performed by the supervisor and employee
while developing their plan.

The third approach involves the rating of various traits
such as creativity, leadership, attitude, enthusiasm, deter-
mination, etc. At the end of the appraisal period, the super-
visor subjectively assesses the amount of a given trait. exhib-
ited by the employee during the rating period. This type of
appraisal is especially useful when normative comparisons are
required. It is also the type of system which is usually pre-
ferred by supervisors because it affords them the most flexi-
bility in determining the employee's rating. However, it is
often perceived by the employee as lacking objectivity.
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that 1) the system provided a viable method for appraising the
job -performance of Air Force civilians, 2) there was no syste-
matic discrimination against women and minorities inherent in
the system, 3) the system effectively measured actual job per-
formance, 4) the participants perceived the system as more ob-
jective than the current appraisal system, 5) the system design
aided in minimizing rater inflation, and 6) the job related
communication between supervisor and employee was enhanced.

The field test also surfaced some problems: 1) the par-
ticipants perceived the process of developing objective work
plans as too time consuming; 2) many indicated it was not pos-
sible to write objective standards for their jobs; 3) the
training did not sufficiently prepare them for developing an
effective work plan; and 4) with the standards written at only
one level, the supervisors had difficulty determining whether
an employee exceeded the standard or far exceeded it. For an
indepth review of these studies, see Watson, Guerrieri, and
Earles (1980).

Implementation Considerations
In order to ensure effective implementation and utiliza-

tion of the JPAS, a number of requirements must be considered.
Perhaps the most important of these is training. Without a
thorough understanding of the system, Air Force employees will
be unable to participate effectively in the appraisal process.
if they do not completely understand the system and feel their
efforts are ineffective, they will perceive the system as
unworkable and inappropriate.

Training is the link in the system that makes it run.
The system can only be as strong as the people who operate it
and those people learn the proper procedures only through
training and practice. It is imperative that all employees
be trained and that new employees are trained as they enter
the system. To ensure currency and reliability of the appraisal
system, training should be periodically reviewed and updated
as necessary. Participants should also receive periodic
refresher training.

Another consideration crucial to efficient implementation
is the necessity for high-level support. Jithout the support
of Headquarters U3AF, and the 1lajor Command, Seperate Operating
Agency, and Direct Reporting Unit Commanders, the individuals
affected by the system will perceive it as relatively unimpor-
tant. The supervisors and employees would believe that the
system was not worth the time required to use it effectively;
or that the new system was something that would go away, could
be ignored, or cnanged at will.

Conclusion
The JVS was developed after a thorough review of the

appraisal literature and comprehensive field testing in response
to a Request for Personnel Rcsearch submitted by the Directo-
rate of Civilian Personnel. The appraisal system meets the
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requirements of the RPR, the CSRA, the 0PM, and the EEOC guide-
lines. The attitude toward the new Job Performance Appraisal
System has generally been one of acceptance. If approached
honestly, the new system provides a much more objective method
of evaluation than the system it is replacing. There are some
objections, chief among them is that people frequently assert
that standards just can not be written for their jobs. It is
not easy to write standards and some jobs are more difficult
to define in objective terms than others. However, the author
has found through various field tests, that standards can be
written for every job. I-t requires a hard and honest look at
the job elements and the performance level required to satis-
factorily perform the job.

Other objections are that the system is expensive and time
consuming. These are both valid obections; but the potential
for increased productivity and fairness resulting from the system
far outweighs these operational problems., It requires the
education of trainers and time off the job for training of every
employee and supervisor under the JPAS. It also requires some

quality time and effort on the part of the participants outside
of training to write work plans, review them throughout the
year, and render objective ratings. IIn the final analysis the success of the system lies with
the participants. It can only be as good as the integrity of
the people who use it. 4
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THE AIR FORCE JOB PERFORMIANCE
APPRAISAL SYSTEM

John A. Guerrieri
Air Command and Staff College

Manaxell AFB, AL 36112

Abstract

This paper describes the Air Force Job Performance
Appraisal System (JPAS). The basic component of the JPAS is
the work plan which provides a vehicle for delineating the job
performance elements and performance standards of the employeeIs
job. Each element is designated as either critical or non-
critical and is assigned relative importance points. At the
end of the appraisal period, the supervisor evaluates the
employee's performance on each element and specifies whether
he/she met, did not meet, or exceeded the requirements of the
element. The supervisor then provides an overall rating based
on the element evaluations. The JPAS meets the requirements
of the Civil Service Reform Act of 1978 and the Office of Per-
sonnel Management.

The Air Force Job Performance Appraisal System (JPAS)
that became effective 1 October 1981 is elegant in its sim-
plicity. The system requires that the supervisor delineate
the important aspects of the employee's job as well as measure-
able performance standards which indicate the level of achieve-
ment necessary for satisfactory performance. The evaluation
of job performance against established standards minimizes
subjectivity. The supervisor determines if the employee met,
did not meet, or exceeded the standards, and the overall rating
is based on these evaluations.

The Workplan
The workplan is the basic component of the JPAS. It pro-

vides a discription of the work the employee is expected to
perform during the appraisal period (the job performance ele-
ments); and a description of the required level of work (per-
formance standards).

Job performance elements are identified as being either
critical or noncritical to job accomplishment and are assigned
importance points to reflect the relative importance of each
of the job performance elements. At least 51% of the relative
importance points must be assigned to critical job performance
elements.

Performance standards are written to specify the satis-
factory level of performance. They are written as practical
measures so that a supervisor has no difficulty objectively
determining if an employee met the requirements of the job.
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THE AIR FORCE JOB PERFOPMANCE
APPRAISAL SYSTEM

John A. Guerrieri
Air Command and Staff College

Maaxell AFB, AL 361-12

Abstract,

This paper describes the Air Force Job Performance
Appraisal System (JPAS). The basic component of the JPAS is
the work plan which provides a vehicle for delineating the job
performance elements and performance standards of the employee's
job. Each element is designated as either critical or non-
critical and is assigned relative importance points. At the
end of the appraisal period, the supervisor evaluates the
employee's performance on each element and specifies whether
he/she met, did not meet, or exceeded the requirements of the
element. The supervisor then provides an overall rating based
on the elemeht evaluations. The JPAS meets the requirements
of the Civil Service Reform Act of 1.978 and the Office of Per-
sonnel Management.

The Air Force Job Performance Appraisal System (JPAS)
that became effective 1 October 1981 is elegant in its sim-
plicity. The system requires that the supervisor delineate
the important aspects of the employee's job as well as measure-
able performance standards which indicate the level of achieve-
ment necessary for satisfactory performance. The evaluation
of job performance against established standards minimizes
subjectivity. The supervisor determines if the employee met,
did not meet, or exceeded the standards, and the overall rating
is based on these evaluations.

The Workplan
The workplan is the basic component of the JPAS. It pro-

vides a discription-of the work the employee is expected to
perform during the appraisal period (the job performance ele-
ments); and a description of the required level of work (per-
formance standards).

Job performance elements are identified as being either
critical or noncritical to job accomplishment and are assigned
importance points to reflect the relative importance of each
of the job performance elements. At least 51% of the relative
importance points must be assigned to critical job performance
elements.

Performance standards are written to specify the satis-
factory level of performance. They are written as practical
measures so that a supervisor has no difficulty objectively
determining if an employee met the requirements of the job.
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Job Performance Elements
Job performance elements describe the actual tasks pe:!-

formed on the job by the employee. These tasks are derived
from the employee's position description, the supervisor's and
employee's knowledge of the job, and any other document per-
tinent to the job. The elements should not be too detailed nor
should they be so general that they can not be objectively
measured. Job performance elements specify actual work tasks
rather than the knowledge, skills, or abilities necessary to
accomplish the job. There are two methods for entering ele-
ments on the workplan: 1) line entry method, and 2) functional
category method.

The line entry format provides for the identification of
a job -requirement utilizing a 1- or 2-line statement. Since
there are numerous jobs in the Air Force that have a limited
number of relatively simple job tasks, the line entry format
was proposed to meet the needs of the individuals in these
jobs. Some examples of line entry job performance elements
are: 1) Posts stock list changes, and 2) Reviews manuscripts
for correbt spelling and grammar.

Functional category elements provide a method for cluster-
ing similar tasks under a single heading. A functional cate-
gory element subsumes subelements which are specified in the
same manner as line entry elements. At the end of the apprais-
al period, each element (not the individual subelements) is
evaluated. The advantage of using the functional category
method rests in the concept that the evaluation of performance
is based on the assessment of several subelements rather than
a s:ingle line entry. Since an individual may perform tasks
which are amenable to both formats, elements may be entered
on the workplan using a combination of both methods. A typi-
cal functional category element might be:

1. COORDINATION: (1) Provides technical guidance
to other DOD and government agencies. (2) Attends
technical conferences. (3) Coordinates projects
with other groups within the division.

Criticality
iach job performance element must be designated as

-,critical or noncritical to job performance. A critical cle-
mint is essential to the nature of the position, and failure
to meet the requirements of the element warrants management
action. At least one element on the employee's workplan must
be designated as critical. For functional category elements,
the designation pertains to the category and not to the indi-
vidua] subclements.

men specifying critical elenents, the supervisor should
consider such, factors. as: 1) the mission of the organization;
2) or'ganizational goals; 3) sustaining the work of others.
(where the effort of one individual or group affects the
production of another ind 7ridual or group); 4) meeting
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diretwaves; 5) difficulty or complexity of the element; and
6) consequeno- ofpossible failure to perform the element
satisfactorily.

Relative Importance Points
Another factor that is directly related to an individual's

overall performance rating is the specification of the relative
importance points for each job performance element. A total of
100 relative importance -points are used- to reflect the entire
job. Both cri i-a&l and noncritical elements are assigned
t-elative importo.nce points. However, at least 51 points must
be a-ssig.!d to critical job performance elements. The relative
importance ooints of a functional category are assigned to the
element and not to the subelements of the funzction.

Performance Standards
Performance standards are written to specify the level of

achievement necessary for satisfqctory performance of the job
performance elements. A minimum of one standard must be writ-
ten for each element or subelement; however, more may be writ-
ten if appropriate.

Performance standards should be realistic, p-ictical to
-observe, attainable, exceedable (if possible), anu most impor-
tantly-, they must be meaurable. Realistic means that the
employee can- reasonably be expected to meet the requirements
of the standard within the capability of the employee as he or
she might be influenced by the work environment. The standards
-should neither be too difficult nor too easy to achieve. Prac-
tic-l to observe means that the rating official can actually
determine if a standard has been met. All standards should'
be attainable for the average employee and, if possible, exceed-
able by the highly industrious employee in order to provide
incentive to the employee. If a standard is not written in a
measurable marner, then regardless of how- practical or realis-
tic the standard may be, the supervisor cannot evaluate the
work pe 2ormed. Standards are usually written to show a range
of values to describe satisfactory performance rather than a
discrete amount whenever possible. Some examples of perfor-
.mance standards are:

1. Stock list changes are performed at a rate of
65 to 70 changes per hour.
2. Manuscripts are reviewed and corrected 8 to 10
working days after receipt.
3. COORDINATION: (1) Guidance is initiated five
workingdays after request. One valid complaint
is permitted per quarter rogarding interaction with
other DOD and government personnel. (2) Results
of technical conferences are documented 4 to 6
working days after the conference. (3) Each project
is coordinated either verbally or in writing on a
weekly basis.
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Periodic Performance Reviews
The workplan was designed to be a realistic and viable

document that is capable of incorporating any changes required
to accurately reflect actual job iequiremeiits. Normally,
revisions to the workplan are accomplished during the periodic
performance reviews, however,. the plan may be revised at any
time. Periodic performance reviews are held at the discretion
of the supervisor., but may be requested by the employee. It
is anticipated that several reviews will occur during the
rating period. At these performance reviews, workplan changes,
training needs, and other topics relevent to the job should be
discussed. These reviews provide an opportune time for the
supervisor to give encouragement for satisfactory performance
and to motivate the employee to even better performance. It
is also an excellant time to encourage and assist employees
who are falling below acceptable levels of performance to

strive for improvement.
Performance Appraisal

At the end of the appraisal period, the employee's per-
fo-mance is-evaluated against the standards established for
his/her elements. Based on these evaluations,, an overall
performance rating is given. The performance of the employee
is evaluated for each element (line entry or functional cate-
gory). The supervisor specifies whether the employee met, did
not meet, or exceeded the requirements of the element. An
evaluation of exceeded means that the performance was better
than the satisfactory level as indicated by the performance
standard. An evaluation of did .Lot meet indicates' performance
below- the standard.

The overall performance rating is directly related to
the evaluations. The overall rating is determined based on
the following definitions:

SUPERIOR: B'mployee exceeds the performance requirements
of all the job performance elements of the workplan.
EXCELLENT: Employee meets the performance requirements
of all the job performance elements of the workplan and
exceeds the performance requirements of the job per-
formance elements which represent at least 50% of the
'relative weight in importance of the workplan.
FULLY SUCCESSFUL: Employee meets the performance re-
quirements of all the job performance elements of the
workplan.
D1IITIDMLLY ACCEPTABLE: Employee meets the performance
requirements of all critical job performance elements
of the workplan, but does not meet the performance
requirements of one or more noncritical job perfor-
mance elements.
UNACCEPTABLE: Employee does not meet the requirements
of one or more critical job performance elements of
the workplan.
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A rating of Fully Successful or higher enables an employee
to receive a within grade increase. Excellent and Superior
ratings qualify employees for performance awards such as a
Sustained Superior Performance or a Quality Step Increase.
These top two ratings also add years of creditable service to
an employee's service date for reduction in force purposes.
An Excellent adds two years and a Superior adds four years to
creditable service for the next year.

A rating of Minimally Acceptable or Unacceptable requires
that the supervisor take some sort of remedial action. The
s-.pervisor must provide assistance to the employee rated
M4inimally Acceptable in order to help him/her improve his/her
performance. It is especially appropriate in this circum-
stance to recommend special training to improve the employee's
performance, in addition to receiving assistance in improving
performance, the employee rated Unacceptable must also receive
career counseling. if performance continues at an unacceptable
level, the employee may be reassigned, demoted or removed.

Conclusion
The Job Performance Appraisal System designed by the Air

Force Hiumana Resources Laboratory meets the requirements of the
Civil Service Reform Act of 1978 (Public Law 95-454), the
Office of Personnel Management, and the Air Force Directorate
of Civilian Personnel. The system was designed to 1) maximize
objectivity in the appraisal process, 2) enhance communication
between supervisors and employees, and 3) provide a vehicle
for measuring actual performance. Although the workplan
development phase is difficult and time consuming, if used
honestly, the new appraisal system can provide a method of
enhancing the productivity-of the employee and the objectivity
of the supervisor's appraisal.
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EFFECTS OF STRESS ON THE PERFORMANCE OF MILITARY PERSONNEL

Charles D. Spielberger, Ph.D.
Professor of Psychology and Director

Center for Research in Community Psychology
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ABSTRACT

Stress is an integral part of the natural fabric of
life. In common sense terms, stress refers both to the
circumstances that place physical and psychological demands
on an individual and to the emotions experienced in stress-
ful situations. Any situation that involves frustration or
physical danger, or in which a person's behavior is evaluated
by others, can be stressful.

-While stress may have positive as well as negative conse-
quences, the negative effects generally get the most attention.
Stress is widely regarded as the cause of such diverse prob-
lems as poor job performance, failure on examinations, stage
fright, headaches, insomnia, skin rashes, stomach ulcers and
such serious medical disorders as heart attacks and cancer.
But people also become bored when the level of stress is too
low, leading them to seek out stressful situations such as
riding a roller coaster, skiing or-watching horror films.
Others take their need for excitement to greater lengths,
pursuing careers as professional athletes, test pilots or
astronauts.

There can be no doubt that stress plays a critical role
in the performance of military personnel in both training
and combat situations. Therefore, understanding stress and
its effects on performance must be given a high priority by
military psychologists and behavioral scientists. This is
especially true for those with responsibility for conducting
research on operational problems, and for P-lecting and training
personnel for leadership roles.

In this presentation, I would like to address three
main topics. I will first discuss a general conceptual
framework for understanding the nature of stress and stress
reactions that has evolved from laboratory and field research
over the past two decades. My second goal is to describe
the current status of our work on the measurement of anxiety
and anger as emotional reactions to stress. Finally, I will
review some recent findings on the effects of stress on the
emotional reactions and the performance of Air Force and
Navy recruits.
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AVIATOR-AIRCRAFT INTEGRATION: ARI RESEARCH IN ARMY
AVIATION*

W. R. Bickley, W. R. Brown, J. A. Dohme, and J. H. McCracken
US Army Research Institute Field Unit at Fort Rucker

ABSTRACT

The Army Research Institute Field Unit at Fort-Rucker performs
research in support of three general areas within Army aviation:-
(1) selection, classification, and initial entry training, -(2) flight
simulation- and performance measurement, and (3) combat unit training
Examples of work in each area to be presented are: (1) Aviator
Selection: the Flight Aptitutde Selection Test (FAST), (2) Flight
Simulation: Training effectiveness of the prototype UH-60 Black -Hawk
Helicopter Flight Simulators, and (3) -Combat Unit Training: Analysis
of pilot tasks and training requirements for the Near-Term Scout
Helicopter.

The mission of the Army Research Institute (ARI) Field Unit At Fort Rucker
is to provide training research support, -human resources research and technical
advisory support to Army-wide aviation through direct participation with the

Army aviation users. The research program spans the entire life cycle of the
Army aviator from initial selection to release from active duty, with an addi-
tional focus on the reserve readiness force. There is a -balanced research
program of technology based and advanced development -esearch which is product
oriented and stresses solutions to operational aviation problems. Accordingly,
ARI, Fort Rucker is organized in three Technical Teams: 'Selection, Classification,
and Initial Entry Training, Flight Simulation and Performance Measurement, and
Combat Unit Training.

The Aviation Selection, Class cation, and Initial Entry Rotary Wing Training
(IERW) Team is-conducting research to develop and validate written and psychomotor
tests for Army aviator applicant selection for IERW training; to assign aviators
to mission specific training; to develop methods for individualized as3essment and
progression of trainees within self-paced multiple track IERW programs; andt to
develop IERW training methods and performance measurement techniques to enhance
combat skills training.

The Flight Simulation Technical Team is conducting research to assist Army
aviation in the development of flight simulator and training device requirements;
to design and conduct evaluations of flight simulation systems such as the AH-I,
UH-60, and AH-64; to perform research and development of an aviation training
system to support the introduction of emerging aviation systems; and to determine
maximum effectiveness of the flight simulator for training in FORSCOM units.

*xhe views, opinions, and/or finding contained in thi' report are those of

the authors and should not be construed as an official Department of the Army
position, policy, or decision, unless so designated by other official documentation.
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The Combat Unit-Effectiveness Technical Team is conducting research to
develop nd validate unit level training m-dules and assessment techniques;

t6-investigate-aviator skill loss and determine an optimum-Droficiency main-
-tenance-and recovery regimen; to develop self-contained training modules- for

night operation, mission- planning, and aerial defense; and to determine the
amount and natureof refresher training required to return any rated aviator
to ATM performance btandards after a non-flying assignment.

The scope of the research program is best presented by an Overview of
one example from each technical -team; (l) the Army Fiight Aptitude Selection
Test is -discussed briefly from a chronological viewpoint from its initial
ittroductionto its current status, (2) the UH-60 Flight Simulator Training

Effectiveness Evaluation is presented from transfer of training approach- using
the methodology -from -lickley (1980) and finally, (3)- the training requirements
analysis for an emerging system is proviied which outlines the process-being
used to meet the needs for aviation combat-unit uiaining early in the acqui-

sition fielding- cycle of the system.

The FAST and Aviator Selection

The-Flight Aptitude Selection Test (FAST) fielded in-1966 was developed
by Kaplan (1965)-.- This FAST consisted of -two batteries, one- for officer
applicants and one for warrant-officer candidate (WOO)applicants. The -FAST
yielded -three -scores for each: applicant; a--Fixed Wing -score, a Rotary Wing

score, and a composite score. Only the composite score was used for selection.
The ARI Fort Rucker Vield Unit, which has responsibility for developmcnt and

validation of the -FAST, implementeda revised version of the -FAST (RFAST) in

1980-(Eastman and>McMullen, 1978). The RFAST was developed to: (l) reduce
test -administration time by shortening the- test, (2) provide for machine
scoring of answer sheets to reduce errors and (3) combine the two batteries
:to create a single test valid for both officer and WOC applicants.

Although a recently completed review of IERW attrition focused on
minority/majority comparisons, the findings demonstrated the efficacy of
aviator selection instruments in general. Altogether, 1108 officer and 2185

W0C students from-FY 80 and 81 classes were studied. In-general, graduates,
both officer and WOCs, had higher FAST scores than eliminees. For the WOCs,

the mean FAST scores of graduates and eliminees showed a decline over time.

This decline was due in part to a temporary lowering of the cut score for
WOCs from 300 to 270. The FAST-proved to be a particularly effective screen-

ing instrument. The percentage of WOCs completing flight training drops from

about 78% for FAST scores of 300 to 58% for FAST scores of 270. On the upper
end of the scale, for .a FAST score of 360, the percentage of successful com-
pletion rises to about 95%.

Discriminant-analysis using the variables FAST, AGE, GT (General Technical
Sub-test of the ASVAB) and Education level as predictors correctly classified

70-80% of the WOs and officers as graduates/eliminees. AGE and FAST made
substantial contributions as discriminants while GT and Education level did

not. AGE was found to be inversely related to graduation/elimination with

trainees over 30 showing a decreasing probability of completing training.
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Practically speaking, the Assignment Branch of the Army Military Personnel
Center, with knowledge of an applicant's age- and FAST score, can make a reason-
able prediction of the applicant's probability of success in flight training.

UH-60 Simulator Training Effectiveness Evaluation

Two competing prototype-UH-60 Black Hawk Helicopter Flight Simulators
(UH60FSs) have been installed at USAAVNC. Both- are identical except for the
visual system; one employs a 1000:1 scale model board and closed-circuit
television system and the other:utilizes computer-generated imagery. The
present operational test of the UH60FS has as its main objective the deter-
mination of which visual system is most effective for training.Army aviators
to fly the UH-60 Black Hawk. The overall approach being taken is one of
determining for each maneuver taught in each simulator the function relating
amount of initial flight simulator training with amount of subsequent aircraft
training.

Students at USAAVNC transitioning from some other aircraft to the UH-60
were utilized in the study. For each maneuver and each simulator, groups of
students received no UH60FS training (i.e., all training in the aircraft)- or
one of three pre-determined levels of flight training.

Then, using amount of subsequent aircraft training required to reach
proficiency as the predicted variable and amount of UH6OFS training as the
predictor, the data were fit to the function f(x) = (a)(exp (-b)(x)) + c (cf.
Bickley, 1980). In this function, a + c (i.e., f(O)) represents the amount
of training required using the aircraft alone; c represents the amount of
training that cannot bp accomplished by simulation but must be completed- in
the aircraft; and b represents the rate at which a + c decreases to c.

In general, if training -costs are ignored, for any maneuver the more
effective training device is the one yielding the smaller value of Y (air-
craft training) for some given value of x (simulator time). Likewise, a
comparison of relative training effectiveness across some range of simulator
training can be made between simulators by comparing integrals of the two
respective functions over that range.

These results will be used both in determination of the training effec-
tiveness of the two-prototypes and also in determining their cost and training
effectiveness.

NTS Tasks and Training Requirements

A number of developments in the past decade have underscored the importance
of thoroughly examining mission requirement:, crewmember tasks, and training
requirements concurrently with the development, testing, and fielding of new
Army helicopters. Doctrinal changes which place increasing emphasis on terrain
flight tactics, and a commitment to employ Army aviation assets in day/night and
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marginal weather donditions have resulted in substantial increases in skill and
workload requirements of helicopter aircrews. Operation at terrain-masking
altitudes and/or in error, and makes it essential that flight, navigation, com-
municaLion, and mission -tasks be coordinated between crewmembers.

At the same time, rapidly advancing technology has given rise to a number
of equipment innovations which substantially increase the versatility and effec-
tiveness of Army helicopters. Nowhere are the equipment innovations and in-
creased capabilities more apparent than in the NTSH operating in conjunction
with the AH-64 Apache or AH-iS modernized Cobra Attack Helicopters. Highly
sophisticated equipment included in these aircraft, while inreasing mission
capabilities, also greatly increases the skill and training requirements of
the -crewmembers. Effectively manning these helicopters, which will usually
operate in teams, requires thorough front-end analyses for each to provide
information in areas such as: crewmember task functions, -task coordination
requirements, crewmember aptitudes and training requirements.

This front-end analysis is presently being accomplished as follows. First;
mission profiles for the NTSH operating with the AH-l, with the AH-64, or as
forward artillery observer were prepared, describing mission objectives, flight

modes, and targets. For each of these mission profiles, a time series analysis
identifying when and for -how long each piece of aircraft equipment is being
operated- was conducted. This analysis included for each equipment such data
elements -s required sensory cues, r quired operator cognitive processes, con-
current or sequential coo-dination required, and criticality of performance.

On basis- of the time series analysis, equipment functions wil be allocatel
between the NTSH crewmembers such that operator overload is iuinimized and success
in equipment employment is maximized.

Based on these detailed task analyses, feedback for NTSH cockpit design
and layout will be generated. Also, skills and knowledges required for pro-
ficient performanc_ ill have been identified, along with recommended media
for their training.

Epilog

In this short paper, a brief overview of only three of the efforts currently
being engaged in by ARI, Fort Rucker has been possible. Those wanting more infor-
mation on these efforts or any aspects of the ARI, Fort Rucker program are invited
to contact:

Chief: C. A. Gainer (205) 255-4404 (AV 558-4404)
Initial Entry and Training: M. G. Sanders, (205) 255-3686 (AV 558-3686)
Flight Simulation and Performance Measurement: R. H. Wright, (205) 255-2873

(AV 558-2873)
Combat Unit Training: J. H. McCracken, (205) 255-2873 (AV 558-2873)
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