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IUKCUTIVIZ SUOMArT

.- Militar7 operations, almost by definition, involve high levels of *-ress.

Survival in this hostile environment depends on effective performance. Yet,

it is ir~nic that these times when performance is most crucial are often the

times when individuals are under the greatest stress, and when stress-induced

decrements are most likely to occur--skilled performance declines, poor

decisions are made, and crucial information is ignored.

The effects of stress on task performance, and the mitigation of these

effects through training are areao of critical concern to the military. The

following research examines human performance under stress, and przeents a

theoretical model for understanding the determinants and performance

consequences of acute stress. Two eiTeriments are reported to substantiate

this model. The first examines .te determinants of performance stress In a

military training setting. AL second examines cMnsequenco8 of stress on

performance, in a tPa= task environment.
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lirTROCUCTIOU

Few psrsons become use4 to emerhency, hazardous, or extrým stress

ccnditions, sbiply because such situations erm rare. For examlo, silitary

personnel say Incounter the extreme hostile onvirorient of chemical warfare

defense once In a lifetime. Nuclear power plant workers may be faced with the

extreme conditions vf a nuclear incident very rarely. Yet, we nov the

poteritial for serious errL~r that these type of situations engender; risky

decisions re maude, skilled performance declines, useful informatien is

ignored (see Foushee, 19R4). In these situations. where performnce Is

crucial perxonnel mast be prepared to operate wnder hostile extreme stress

performance conditions, and we must have the knowledge to derign trainin to

accomplish this.

Military operations, almost by definition, involve high levels of stress.

Military researchers in World War II concluded that the central fact of combat

is danger to life and limb (Williams, 1984). Results from this applied

research emphasized the importance of the study of the psycholaSlcal

restrictions inherent in combaL task performance. For example, stress effects

during4 the Normandy campaign in World War IT were such that,

"... the soldier was slow-witted; he was slow to comprehend orders,

directions, and techniques... Memory defects becm so extreme that he

could not be counted upon to relay a verbal order." (!ee Sle;el, et al.,

1981, p. 13.)

0208k
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Vith Increauingly complex tasiks to be performed In the increasingly "hih

tech" combat environments of the future, the effects of stress on task

performance viil becom even more zonseqlaential.

One major aspect of all training programs--wrA particularly crucial for

training for a high *tress, hostile environment such as chemical warfare--is

that of building the trainee's confidence to porfors, confidence in his

equipment, and confidenze In other porsonnel. These are factors Which should

act to lessen susceptibility to negative stress effects. However, we have no

clear unde-standi.as of the factors that determine stress, nor of the

consequences of stress in specific task envirnments. Thus, there is little

empirical guidance available by which to design training, redesign task

procedures, or otherwise intervene to ovorcome these effects. This suggests

that "stress" training that is available, designed largely on intuitive rather

than on empirical bases, may not be training *ffective.

ks Chambers (1962) notes in reviewing ENA training efforts, although

?sychological stress has been clearly recognized as a critical factor In

aviation psychology and other areas for many years, no adequate measuring

techniques or training procedures exist. In othe.' words, there is no

knowledge base) rn human perforrance under stress on which to base applied

efforts. Vickens; notes this shortcomirng, atating that very7 little to known

about how theacomponents of human performance are affected by stress.

Further, be states that,

0208k 2
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"When a system desiner wants to know how far 95% Of the pilot population

can reach, before a controlss location is established In the cockpit, the

figure is available from a data base on uman anthrtpotry. But when the

designer wants to knov bow much attention narrow wtee pulling six go* In

combat or how the operator's mental model of a computer-based automate4

system is affected by fatigue, only the fuzziest of answers may at present

be provided." (dickiens & ltouse, 1985, p. 6)

In order to design effective training to address performance under stress,

it is necessary to have a cibar, theoretically based understanding of factors

that daterwine stress reactions, as well as a stans for predicting and

explaining f;tress effects. The following research examines the effects of

stress oa task performance. Relevant research on human performance under

stress is revidwed, and a conceptual model is constructed for understanding

the determinants and performance consequences of acute stress. Two

experiments are conducted to substantiate this model. The first examines the

determinants of performance stress in a military training setting. The second S

examines consequences of stress on performance, In a team task environment.

PilRmpQmCI uvDn flUSS S

Various stressors hlave been shown to affect performanco. These include

crowding (Rayduk, 1983; Scbmidt & Keating, 1979), noise (Broadbent, 1978;

Poulton, 1978), performance pressure (Iumeister, 1984), workload (Goldstein

and Dorfman, 1978), anticipatory threat of shock (Vachtel, 1968) or of

0208k 3
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dangerous conditions such as parachuting (HIamrton & Tickner, 1969) or bomb

disposal (Rachmans 1982; Cox. Heliam, O'Connor, 4G Iaclha.T, 1983), combat

siress (Williams. 1984), end emergency conditions, such as nuclear power plant

incidents or flight emergencies (,oushee, 198I,; Krahenbuta, Rarett, & Reid.

1976). Research has been conducted examining diving eergencies (Radloff &

Helareich, 1972). flight emergency training (Dougherty, Houston, & Nickles,

* 1957; Smode, Hall, & Meyer, 1966), performance decrements (Berkun, 1964; ern.,

1966). and combat (Kubala & Warnick, 1979). Recent research has been

conducted in the area of stress effects on military task performance by

kmerican researchers (Burks, 1980; Hogan, Hogan, & Briggs, 1984) as well as

Soviet (Solov'yeva, 1981; Simonov & lrolov, 1977).

In these and other studies, a number of measurable effects of stressors

have been reported, includinr the following: physiological arousal such as

increased heartbeat, labored breathing, and trembling (Cuthbert, tristeller,

Slwns, Mlodes, A Lang, 1981). motivational losses (Imnes & litnutt, 1967),

redirection of attention and Increased errors (Baumeister & Steinhilber,

1984), increased self-monitoring (Carver, Blaney, & Scheier, 1979), stressor

aftereffects (Cohen, 1980), cue restriction and narrowing of the perceptive

field (Combs & Taylor, 1952; lasterbrook, 1959; Friedman, 1981; Croff, Baron,I Moore, 1983), decreased search behavior (tysenck, 1976; Stroufert &

Streoufert, 1981), longer reaction time to peripheral cues and decreased

vigilance (Wachtel, 1968), performance rigidity (Staw, Sandelands, & Dutton,

1981), effects on social behavior (Cohen, 1980), and lowered I=L~nity to

I disease (Jemmott A Locke, 1984).

0208k
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The negative effects of stress on task performance have been a focus of

inquiry for years. Marshall (1947) reported in World War 1X that only a small

percentage of combat troops actually fired their weapons during tombat

engagements--this is not because they did not possess the ability, but because

of situational determinants such as stress. Dsat, show that performance stress

considered alone may increase errors on operational procedures threefold

(Villoldo & Tarno. 1984). Similarly, Idzikowski and Baddeley (1983) foundI

that the time taken to comlete manual tasks doubled under stress conditions. 0

A recent evaluation of a chemical warfare defense field training exercise

found that 20! of the jarticipants manifested gross negative psychological

reactions, and several to the extent that they could not continue (Brooks,

Ibner, Zenakis, & BRalso, 1983; timilar results are reported by Carter 4

Camermeyer, 1985).

The point of this brief review is that the deleterious effects of stress

on task performance Px well documented and have been examined over a

considerable period of time. Beyond this literature, little is known

concerning the develoayst of training to reduce the negative performance

effects due to extreme task conditions. At best, we know that training can

minimize the performance decrements imposed by extreme stress, however, there

is little quantitative analysis of training effects or comparisons of training

or simulation methods and procedures. In sum. little of a systematic nature

is known of the basic processes that govern behavior under extreme stress

performance conditionc, or of procedures for intervening to improve

performance.

0208k 5
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The first. task of the present research Is to develop a conceptual model of

hum~ri performance under stress. Two experiments are conducted to substantiate

the usefulness of this model. The first examines the determinants of

performance stress In a military training setting. The second examines

consequences of stress on performance in a team task environment.

MOD3L DEVKWPRKIT

The development of a model of human performance under stress serves two

primary purposet. first, it provides a theoretical basis for understanding

the determinants and perf ormance consequences of stress. That is, the model

Identifies the critical factors that determ~ine stress effect:, and the process

through which they operate. Second, the model provides guidance for the

.direction of research and, for training intervention*, by delajiting the

variables of interest. The stress model Is presented in Figure 1.

mTNmUU EIFCTATMOWS DWFRtACKU

D6¶tIMArY5 COMONIwTS OCKAVIOSL AFruCS

"* OO goms *A-uk

*ww - 0 WNpsei

Figure 1: Conceptual model of Performarnce under acute stress.
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Two features of the model are of particular slinificance. First, the

model deals with ac ulastegs, defined as an interaction that (1) taxes or

exceeds the person's resources and (2) threatens his or ber well-being. The

presont sanlysis is restricted to acute stres that Is uiiden, novel, or

unoxpected, and of relatlvely short duration. This differentiates this

research froe york deslin• with cumulative, or life stress conditions.

Further, analysis is restricted to overload conditions, Vhere demand is

greater than ability, thus excludin the effects of stressors such as boredom

or sleep loss (although both overload and underload conditions may operate

through a similar process; see Harris & lUrer, 1983). 0

Second, a key construct In the model Is that of performance expectations. I

Performance expectations are perceptions of performance ability, which are m

formed on the basis of the appraisal process, and whtcb determine task

performance effects. Thus, perforsance expectations provide a measurable link

between appraisal and behavior. 0

The process presented In Figure 1 is activated by the introduction of

specific environmental stimuli such as noise, an emrgency mituation, or other

potintial stressers. The first stag* of this model is the activation and

operation of the a iral process. Appraisal is the process of evaluation of

a potential stressor situation. A distinction way be drawn between two types

of appraisal; primary and secondary appraisal (Vol•umn, 1984). PrimaUr

appraisal Involves evaluation of the threat, or of environmental demand. That

is, does this situation pose a threat? Secondary appraisal is an evaluatl¢.1

of perceived resources, or ability to meet the demand. Traditional models of

L0208U 7
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stress presume that appraisal Is a fuinction of the degree of discrepancy

between demanG and ability.

gnvironmental stimull become salient, and through the appraisal process,

become evaluated either in positive term (and perhaps seen as a challenge) or

In negative terms (and seen as a threat, or stressor). Some of ttMe factors

that determine individual appraisal of stimuli are presented In Figure 1,

including perceptions of controllabil4.ty (Thompson, 1981), predictability,

(Abbott, Schoen, & Badia, 1984), past experience, and training.

The appraisal process leads to the formation of positive or negative

oerfermance expectations. Performance expectations are expectations of

successful task completion, or perceptions of future performance. Performance

expectations are similar to the concepts of self efficacy (Bandura, 1982),

perceived mastery (Pearlin, Lieberman, Reneghan, & Mlullan, 1981), and

performance confidence (Racbman, 1982). The development of positive

performance expectations is a crucial factor in preparing personnel to operate

under extreme stress conditions, such as chemical defense operations. An

examination of specialized "hazardous duty" training given to British military

bomb disposal experts shoved that performance confidence improved dramatically

fro prme to post-trionsig. Further, trainees who devltltped positive

performance expectations ri.ported relatively little fear during oporations

(Rachman, 1983). Other research has shown this type of performance

expectation coastruct to be a strong predictor of actual performance (Bandura,

Reese, & Adams, 1982; Locke, Frederick, Lee B Sobko, 1984).

0208k 8
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Performance expectations, In turn, determine the observable tesk

vofoMiance jif(erentials of interest. ?hese Include phyuiologlcal, cognitive

and emotional consequences such as the stressor effects noted earlier. These

performance effects, howevet, are mediated by a number of factors, such as

type of tak (simple or complex; Rayer, 1977), (dominant or peripheral; see

lasterbrook, 1959; Wilkinson, 1969), severity of stress (Poulton, 1970),

presence of others (Friedman, 1981; Groff, Baron, & %oore, 1963), and

individual differences (Cooper, 1982).

To relate this process to actual task behavior, It is noted that

performance behavior under stress follows a sequential pattern. The first

stage is characterized as an initial adaptation to lover levels of stress, and

task performance is basically dependent on skill proficiency. The individual

Is focusing on external task cues, and there is a period of maximum

performance effectiveness. ks environmental stressors increase, the

Individual enters a second stage (this stage may be th. entry stage for an

extreme stressor environment). Stage 2 Is characterized by a switch in

orientation to an Internal focus. The irdividual's manipulation of the

environment becomes less effective; it takes longar to accomplish tasks, and

more errors are made. Decline ii performance effectiveness is accompaniad by

an orientation shift from performance cues to threat stimuli. The individual

has become increasingly preoccupied with anticipatory damage cues to self, to

the neglect of task behavior. nigher levels of stressors Increase the level

of arousal beyond the optimal level nececsary for performance efficiency. &

narrowing of attentional focus accompanioe the increase in arousal level,

0208k 9
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resulting in a restriction of inputs. At lower levels, this reduction and

narrowing of attentional span may Improve performanc@ by eliminatLn,

irrelevant cues. Hlowever, as stress level increases, attention is further

restricted and task relevant cues are also lnored. Thus, perIormanem is

impalremd when attentio•ual focus falls below that necessary to process

performance cuas. A third stage Is characterized by k -rystallization of the

Stage 2 processes. The preoccupation with internal cues and restriction of

task cues preempts the ability to manipulate an4 respond to the externtl

environmuent, and the individual may act withdrawn, slow to comprehend orders,

or preoccupied. by this point, the individual has ceased to Zake a useful

contribution to mission performance.

Obviously, people react to stress in different ways. Progression through

these stages is mediated by (1) personality variables, and (2) situational

expectations of ability, or situational confidence. Personality traits are

less accessible and less amenable to change. and while there are techniques

for selection for personality traits, this may not be practical for

large-scale military use. However, situational confidence factors are

modifiable by training. Situational confidence, rafleeted In the performance

expectation construct in the stress model In figure 1, Involves learned

expectations that one can effectively manipulate or control the environment In

specific situations. If performance expectations are positive, then the

stimauus orientation of an individual in a hostile envirorment Is directed

towards external cues associated wihb controlling or manipulating the

environment. If weak, we see evidence of combat stress and mission

ineffectiveness. In preparing individuals for

0o209k 10
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operations in a stressor environment, training must be designed to maxiAiz.

the performance axpectation factor. In this case, for example, military

personnel sud4dnly thrust into a chemical onvironment will have confidence in

their ability and be iesPprone to performance degradation.

EXPERIXtM 1

The first investigation was a "field test" of the performance stress model

described above, to definralne its use'ulness in examining stress effects in a

real-life military setting. The setting examined was the chemical defense

training portion of Naval Recruit Training. Of particular interest was the

"gas chamber" exercise, a simaulatlon of a chemical environment used to

familiarize trainees with this performance environment and bulld trainee

performance confidence.

The research had two goals. The first was to examine the effectiveness of

the current chemical simulation training procedure. The second goal was to

validate the model of human performance under stress., There are also other,

r" sore applied, reasons that warrant examination of laval Recruit chemical

defense training procedures. Over 150 trainees complete this training per da,

at the Recruot Trcincal Center, Orlando, alone. It providsi the only formal

traintnh or chemical defense Odoulation that many receive. Finally, a ormlr

training procedure is used mly all mlitary services, so training efectiveness

i8 a substantial issue.

0208k"1
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Waval recruit chemical warfare defense training is conducted via a

four-hour classroom and hands-on session. The training is conducted in two

sequential parts: (a) classroom instruction In which the students receive

subject matter information and indoctrination. stressing the importance of

attention to training and preparation in the chemitslt warfare defense area,

and (b) a performance confidence exercise involving a hands-on gas chamber

simulation. This latter exercise is the procedure of interest here, as the

function is to build performance confidence. In this exercise, the trainees

don gas masks, enter a gas chamber (contaminated with CS, a riot control or

tear gas), and remove the mask before leaving, exposing tMemselves to the

gas. From a standpoint of boosting performance confidence or training for

stress conditions, this procedure is of questionable utility, and may lower

performance confidence.

The appraisal process (see Figure 1) provides the basis on which positiie:

or negative performance expectations are formed. In examining the

determinants of the appraisal process, it appears that these trainees have

little control over '.be environmental stimuli that constitute the threat, lack

a basis for predictability of the situation as they have no pre-fixpoaure to

the conditions, have little leeway for alternative action or esc(ape, have

little skill or experience on which to draw, and the available vicarious cues

are negative. Considering these and other factors, it was predicted that

rather than building performance confidence, this procedure would achieve the

opposite effect. In fact, it seems that this procedure is almost what one

wuuld design if tUeir purpose was to lower peformance confidence. It was

S0203k 12
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hrpothesized that performance -ýxpectations would decline over the course of

this training. Further, in that the gas chamber constitutes a genuinely 0

stressful encounter for most of the recruits. it was possible to examaile the

effects of performance expectations in determining stress reactions.

Several specific predictions were made. First, Lis that the model

presented identifies the determinants and performance effects of stress, it

provides a means for evaluating the effectiveness of training which contains a

confidence-building or stress-training component. On the basis of examination

of the determinants of stress in the preceding paragraph, it was predicted

that performance expectations, a measure of performance confidence, would

decline over the course of training. Second, since the model predicts that

stress effects are a function of performance expectations, it was predicted

that the decline in performance expectations would be accompanied by an

increase in reported stress. That is, performance expectations should be a

significant predictor of actual stress. Third, the design of the chemical

protective mask is such that wearers were not *ble to wear eyeglasses during

the exercise. On the premise that this constitutes a decline in these

subjects' ability to control the environment, and In that controllability is

one determinant of the appraisal process, it was predicted that those subjects

who were deprived of their glasses would form lower performance expectations

and report increased stress. Fourth, prior research suggests that the

incidence of leaks, or poor seals, with the protective mask may be

substantial. Again, it is reasonable to assume that those whose mask did not

function properly perceived less control over their surround-Ants, which would 0

again be reflected in lower performance expectations and greater stress.

0208k 13
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MMOD

Sujela. Subjects in this research were 362 sale and female recruits at the

Recruit Training Center, Orlando, Yiorida.

Procedure. A quantitative measure of performance expectations was ,eveloped

to gauge the trainees* perceptions of successful task performance In a

cheLical defense environment. The resulting questionnaire is comprised of 20

items reflecting four factors: (1) perceived skill or ability at a particular

task, (2) situational self-efficacy, or anticipated mastery in a specific

situation, (3) willingness to perform in a particular environzent, and (4)

confidence In equipment, an important factor in reducing fear when there is an

equipment interface between the individual and the environwtnt (see Appendix A

for complete questionnaire). In addition to the peiformance expectation

measure, the questionnaire included a test of subject matter knowledge as a

measure of the success of the classroom portion of training.

The questionnaire was administered to three groups of trainees In three

separate conditions to assess their perceptions of successful task performance

in a chemical defense environment. In condition 1, a group of trainees

eompletod the questionnaire prior to receiving any chemical warfare training.

In condition 2. trainees were given the questionnaire after the classroom

portion of training but before the gas simulation exercise. In condition 3,

trainees completed the questionnaire at the completion of trainIng.

0208k 14
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RUSULTS

Nish correlations among the sub-scales used to measure a construct lend

support to their use as a reliable measure of that construct. To assess the

internal consistency of the items that comprise the measure of performance

expectations, Table I presents a correlation matrix for the item scales. The

items produce an average inter-item correlation of .4351, lending support to

their use as a composite measure of performance expectations.

Table 1. Correlation matrix of composite performance
expectation scale items.

1 2 3 4

1. ABILITY - .54* .44* .55*
2. SELF-EFFICACY - .31* .44*
3. WILLINGNESS - .34*
4. CONFIDENCE IV EQUIPMENT

*p<. 001

To examine changes in trainee performance expectations over the course of

training. Figure 2 presents mean scale scores for thq three conditions. The

following tests of significance between groups were determined by t-tests.

Trainee knowledge scores incrc.sed over the period of classroom instruction

(p<."•l), and remained stable over the course of the simulation exercise.

However, as predicted, there was a significant decline in performance

expectations as a result of the simulation exercise (p<.CO1). Note that the

decline in performance expectations is not simply attributabik 6o gaining more

0208k 15
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information about an~ adverse performance environment, as expectations did not

decline significantly over the course of the classroom Instruction. However,

as a resualt of the slimlation exercise, performance expectations were lowered

to a point where they were jgIM then prior to training,.

CHEMICAL DEFENSE OLEOB L & OTIA7 ML

'(RAINING COURSE ___ LAS_________ ON___Reis

CNIION 2O070 CONDITION
1 2 3

5.56 5.71

KN OWLE06 E --.-. a ---------

84.66 .9PERFORMANCE ----

EXPECTATIONS

Fig~ure 2. Mean scale scores by condition.
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second, the data Indicate that performance expectations are a significant

predictor *f performtnce under stress. As shown in Figure 3, those vho formed

high performance expectations reported significantly less stress during the

gas simulation exercise (38.6 vs. 48.9; p a .029).

70

REPORIED 60
STRESS

LOS

LOWd HIGH

Performance
Expectations

figure 3. Reported stress as a function of
performance, eKectations.

Flgures A and S examine the effects of lose of controllability on

stress. Figura 4 confirms th4t, ts predicted, thoje who were not able to wear

their normal glasses during the simalation exercise formed lower performance

expectations (j...002) end reported greater stress (p<.002), Finally, Figure 5

conftrms that thore wbo complained of a poor mask seal also retorted lower 0

performance expectatl•,ýi (p<.O01) and greater stress (p=.O:-).

Discussion. The present results indicate that placing trainees in a chemical 0

orf are defense training situation with llttU6e attempt to allay feae,- or

attend to the determinants of stress reactions will seriously affect
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EXPECIA1 IONS so SIRESS 50

A40 1 40

L30 30
NORMAL WIlHOUl MORMAL WIIHOUl
VISION GLASSES VISION GLASSES

NOTE: Normal Vision subjects sre those who were able to see rormally during
the simulation exercise; i.e., who did not normally wear glasses. The
Without glasses subjects normally wore glasses, but were deprived of
them during the exercise.

Figure 4. Changes in gerformance expectations and reported stress
as a function of controllability, via effects on vision.

70 70

6 0 60
PERFORMANCE REPORTED 51.3
EXPECTA1 IONS 50 STRESS, so

40 -~' 40LI
Normal Poor Normal Poor

Seal Seal Seal Seal

rigure 5. Changes In Performance expectations and reported
stress as a function of controllability, via
equipment failure.
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performance. Furtheruore, this outcome may effect subsequent behavior In

siAilar situations, where perfoimance is more crucial than In a training

environment. Recent research indicates that a negative experience with a

stress event Increases vulnerability to the Impact of a subsequent experience

(Goodhart, 1935). This negative training experience may contribute to

potential adverse effects during later task performance. lather than boost

performance confidence, present procedures may reinforce that the trainee's

initial fears were Justified.

A preliminary model of performance under stress has been described, and

initial data from an applied field setting support its usefulness. The model

provides an effective procedure for evaluating current training effectiveness,

and more Importantly, provides a basis for Implementing and evaluating

, training improvements. Based on these results, a follow-up research effort Is

underway to Improve the training effectiveness of the recruit hemsical

simulation exercise.

MEPIRINM 2

lxperiment 1 examined soee of the critical determinants of performance

stress, observed how these operate in an applied military setting, and, more

importantly, developed a usable measure of a tralnee's performance

expectations formed over the course of a training event. Lcperiment 2 was

designed to examine some specific task-related consequences of performance

under stress.
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The deleterious effects of stress on hua perforu~net are

I I -documented, and have been a focus of research in psychology for a number

of years. A consistent finding in this literature is that stress affects

performance in %ems of two specific consequences. The first is a restriction

of information processing during task performance. Tor example, individuess

working in a multi-task situation under stress tend to maintain performance on

central tasks at the expense of peripheral functions (laddaley, 1972; Combs &

Taylor, 1952; Weltmwn, Smith, & tgstrom, 1971). rasterbroolk (1959) concludes

that this results from a reduction in the processing of environmental

infcruation, representing a shrinkage of the perceptual field; while Cohen

(1980) terms this decrease in attentional capacity "cognitive fatigue.-

Others have provided examples of this restriction in Information processing.

Wachtel (1968) found that individual performing a tracking task under the

threat of shock showed significantly longer reaction time to peripheral

stim•nli. Wright (1974) found that buyers attended to fewer data dilemniions

when evaluating the purchase of goods under time pressure. A study from the

British Army Staff College showed that early and Inudiate reactio". to

battlefield stress include a narroVing of attention ad reduced capacity for

complex problem-solving (Kiles & Philpott, 1982).

This research sugeasts that In a situation with increasing demands, an

individual Is simply not able to attend to as many task cues. Individuals

tend to dissolve weak links and rely on more accessible or central cues for

task completion. This decrease in the range of task cue utilization narrows

the peripheral cues processed by the task performer, and the imediate result
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is that secondary or peripheral task performance suffers, although the use of

central or iinediately relevant cues are maintained. Thus, Initially one may

even observe an Improvement In central task performance, or at least a

maIntenance of proficiency on primary task* under stevas. However, as the

threat Is maintained or Incriasev or the task becomes more complex,

task-relevant cues also become affected. When Irrelevant or peripheral cues

have been dropped, further reduction in the number of cues processed will

affect primary task cues, and overall performance will decline.

A second major process noted in the literature is a constriction of

control or authority under stress. Some research suggests that individuals

under stress tend to transfer responsibility or yield control more to others

(particularly týoase higher in a group hierarchy). Worcbel, Andreoll, and

T olger (1977) found that members of Zroups in €omptition Identified fewer

members as leaders than did members of cooperative groups, suggesting f

centralization of authority under stress. lploring organizational dynamics,
Stew, Sandatlands, and D)utton (1981) concluded that stress resulte4 In a •

concentration of control and decision-making rights in higbe. levels of a

hierarchy. They suggest that under such conditions, the task contributions of

a dominant member in a group may prevail more readily, and thus influenc,

becomes more centralized. RIamblin (1958) found that individuals in a higher

position in a gtvp have greater relative influence during periods of stress.

The greater the stress, the greater the compulsion of group nembers to give

pover to a central authority (Hook, 1943; lorten, 1962).
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At a macro level, Hertzler (1940) observed that larger societal groups are

also willing to give away decision-making rights in order to have group

performance more effectively coordinated by a central authority. Drawing on

historical analysis, Mertzler found that practically every dictatorship

examined, from Caesar and augustus to Cromell, tichelleu, and Napoleon, was

preceded by periods of stress or emergency. In ancient Creece and Rome,

constitutional provision was made for the appointment of a dictator in time of

crisis or emergency. Today, our own War Powers Act gives the president almost

dictatorial powers in the case of war or national emergency. In sumary,

Hertzler noted that a "mass. in time of :risis Is tearly always ready...to

give control to anyone who gives evidence of a'laity to witld it efficiently"

(p. 160).

Thus, there are two processes of interest that are a result (f performance

under stress that may have implications for group Interaction: (a) a

constriction in cont.rol, or increased reliance on group leaders or high status

group members, and (b) a restriction of Information, or eliLination of task

cues during Interaction. The bulk of research examinin these processes has

occurred at either the individual level (in the case of restriction of

examining centralization of control). There has been little research

examining the effects of these processes on group or team performance.

However, team tasks, involving the coordination, transmission, and evaluation

of multiple task inputs, are estimated to be particularly vulnerable to

perfor.nance degradation under stress. Performance decrements that occur on
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the basis of individual task behavior Ore multiplied when the unit of analysisI

is team performance. Furthermore, a majority of critical Navy tasks are

performed in a team context. Accordingly. it is of value to examine bow these

identified stress ef fects are manifested In team or group performance.

The present research examines the propositions that stress affects group

performance by (a) increasing dependency of group members on those in a higher

status position in &~ group hierarchy, and (b) decreasing the utilization of

task or performance cues th~at are normally used to structure group interaction.

KETHOD

Subjects. Subjects in this research were vo lunteer male students from the

basic Electricity and Electronics School, Service School Coizzuad, Orlando. A

total of 84 subjects were randomly assigned to one of four experimental

conditions. Six subjects were excluded from the analysis, leaving 19 subjects

in condition 1, 18 subjects in condition 2, 20 subjects in condition 3 and 21

subjects iii condition 4. For the six excluded subjects, there was clear and

definite failure to meet specified experimental conditions.1

1. Data for these six subjects were excluded for the following reasons:
non-collective orientation, I.e., these subjects did not perform as a team
member during the data collection task, (N a 4); non-task orientation,
i.e., these subjects were not concerned with getting thow correct answer
during the data collection task, (2 w 2).

0208k 23



RAVTRASYSCI lt26-O22

,rocedure. The design of this research is a variant of the basic experiment

developed for studies of status cues and performance expectations (for a more

detailed description, see Oriskell. 1982; Webster end Driskell, 1983;1965).

The experiment required that two subjects work as a team. making a series of

binary choices on an ambiguous laboratory task. The sequence of the

experiment was as follows.

Subjects were isolated in individual laboratory rooms, and had no initial

informtion on their partner. Bach subject's laboratory room contained a

television monitor for receiving instructions and experimental information,

commanicstions equipment so that subjects could ask questions, a team

interaction response panel to register choices on the data collection task,

and a camera so the experimenters could monitor subjects during the study.

The experimenter's control room contained monitors for viewing each subject

and for monitoring experimental procedures, video equipment to transmit

experimental procedures to the laboratory rooms, audio equipment to receive

and respond to questions, end a microcomputer to record data and control

decision-making feedback during data collection. kll experimental procedures

were presented on closed-circuit videotape.

In the first phase of the experiment, differentiating information was

introduced. This information was of two types--either t'tatus (which provides

descriptive status Information on one's partner) or perftrwance (which

provides ability or performance information on self and partner). The status
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cut &sed to differentiate subjects was military rank. The perfor-ante

manipulation consisted of taking, and receiving scores on two laboratory

ability tests.

In the second phase of the experiment, subjects worked on a group task.

This task required group decision-making on a series of two-pattern

checkerboard slides. lach slide contained two rectangular patterns composed

of white and black rectangles, as shown in Figure 6. Subjects were instructed

to choose the pattern which contained the greater area of white. However, the

slides are ambiruous--pretesting has shown that the probability of choosing

either alternative pattern is about .50. Therefore, there was no objective

basls for making choices on the slides, only the task information introduced

In phase 1.

Figure 6. Ambiguous two-pattern contrast sensitivity slide.
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Team task behaviors ct interest In declsion-makit-4 can be summarized into

the following, Interaction deqdence: (1) an act•on opportunity, or opportunity

to make a task output in a group, () a rton'#ce output, or problem-solving

attempt, (3) evaluation of that output by other &v-up meebers, (4) agreamnt

4r disagrement, and (3) acceptance of output, or resolution in case of

disagreement. The team Contrast Sensitivity task was used to simulate this

behavioral sequence. Subjects were instructed Lo make an initial choi':e 'U

each slide, which was conounicated to their partner, to study their partner's

initial choice, and then make a final team decision as to the correct answer.

So, for each slide, the subjec receives an action opportunity, makes a

performance output (initial choice), evaluates partner's choice, agrees or

disagrees with partner's choice, and aakes a final task resolution (final

choice).

Most initial choice feedback was experimentally induced disagreements,

thus subjects found that they were in near continuous distgreement on each

initial choice. Therefore, on each disagreement trial, to make a final

choice, a subject may accept Influence--take the partner's initial choice as

his or ter own f~nal choice, or reject the partner's influence--by staying

with his or her own initial choice as the final choice. The statistic P(s) Is

the proportion of stay, or self resolutions made by each subject, a measure of

rejection of influence. P(s) in a function of the expectations held for self

and other, which are, in turn, formed on the basis of the status and

performance information introduced in phase one. Since there was no basis via

the task itself to make a task choice (i.e., the task was ambiguous), the P(s)
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measure gives an indication of '!ow the subjects utilized the task information

presented in phase one to structure the group interaction during

dec is ion-making.

Pre4ictions. The experiment consisted of four condltions, differing In the

amount and type of irformation available to the subjects. Table 1 presents

the experimental manipulations for each of the conditions.

Table 1. Exoerimental manipulations.

COIDITION STATUS CUE PERPOEmiCa cuE STRESS

1 LoW

2 Low Present

3 Low High. High

4 Low Hith, High Present

The Status Cue is Ailitary lank. Scores shown are self scores. For example,
in condition 1, each subject perceives that he Is in a lower position relative
to his partner on the military rank variable.

The Performance Cues are Item Discrimination and 1saning Insight (two standard
laboratory tests). In conditions 3 and 4, each subject receives two higher
performance scores relative to his partner.

Ic condition 1, subjects were differentiated .'y a single status cue, 5

military rank. Each subject was introduced to their "partner," a

Lieutenant Webster (actually a stimulus person on videotape). Since the

subjects themselves were of lower rank, this place then in a low status

position relative to their partner. This manipulation shcoild produce a

relatively low P(s). That Is, subjects should accept more influence (making
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fewer self-resolutions on final choices) when paired with a higher ranking

partner, than for example. when working with an "equal status" partner. or

example, 4n average P(s) score for a "baseline" condition, when team members

are equated on all visible characteristics such as rank, ability, or other

task cues, Is about .60 (this reflects a slight propensity to stay with one's

own choice when resolving disagreements even when there Is no differentiating

information available on which to base decisions). For comparison purposes,

the P(s) In condition 1, in which subjects form low self-expectations relativ.e

to their team partner, should be somewbat lower than this figure.

In condition 2, subjects again worked with the higher status partner, but

under acute stress performance conditions. Acute stress Is defined as

interaction that (11 taxes the Individual's resources and (2) threatens his or

her well-being. To tap both of these components of acute stress, a two-step

manipulation was presented. First. subjects were given increased

responsibility for the task outcome, so that failure at the task became more

consequential (component I of the definition). Lazarus (1966) notes that an

interaction is appraised as stressful only if the individual judges that

something Is at stake. Raving a greater stake in an outcome pro•,ides greater

potential for threat. Accordingly, subjects were told in the stress

conditions that only their final score would count for the team's score on the

task. Their partner's (the Lieutenant's) input was simply to help the subject

make a better team choice. Therefore, if they fail, the tears fails.

Second, the personal threat tomponent of acute stress was manipulated

(component 2". Subjects in the study were Naval technical school students,
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most having graduated several weeks before from recruit training. During

recruit training, they took part in a tear gas exercise, as part of chemical

defense training. This is an exercise familiar to the subjects but viewed as

quite aversive, therefore, the group task phase of the experiment was

performed under simulated conditions of a tear gas drill. Subjects were told

that lavy researchers were interested in how "chemical simulant conditions"

degrade performance, so they would perform the Phase 2 task under conditions

similar to those they encountered in the recruit exercise. They were to wear

the chemical protective mask during the task, and were told that a tear gas

simulant would be released so that researchers could evaluate the effects on

task performance. (Subjects in the non-stress conditions also wore the mask

during Phase 2 in order to equate task conditions, but In this case the

situ- ton was defined in more pleasant terms. That ist, ber we were

into-ested in "how wearing a mask affects task coordination," there was no

ai. ipated tear gas, and subjects were given the control to remove the mask

at -. time if they so choose.) Post-experimental interviews confirmed that

this c-stituted a plausible and believable manipulation.

If stress conditions do induce an increased reliance on hlgher status

group members, as predicted, this would be reflected by the subjects accepting 0

more influence from their partners during the group decision-making task.

That is, subjects would allow the higher status team mmber to have more

influence and make more decisions for the team, resulting in a lower number of

self-resolution* on the team task (meaning that when they fact e disagreement

with their partner on an initial choice, they will keep their own choice as a
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f inal choice less), and a lower P(s) than In condition I1. According to the

prediction that stress results in increaso. dependency of group members on

those In a higher status position in a group hierarchy, the predicted ordering

of conditions was U(1.

In condition 3, subjects were differentiated by the status Information as

in conditions 1 and 2, but also by additional performance cues. Subjects were

administered two ambiguous laboratory tests, and were given high scores

(relative to their partner) on both tests. Previous research (soe Webster and

Driskell, 1983) has shown that status as veil as performa~nce cues are combined

or aggregated as a prerequisite to task Interaction. That Is, In order to

evaluate the task 'anputs of other team members and achieve a successful

solution to the task, toss members use all available task information In a

situation to vvaluate their partner's ability, and to structure the subsequen~t

task interaction. Thus, the additional performance cues provided in condition

3 were expected to be used In this manner--the two high or positive

performance cues would be combined with the low-self status cue. This results

in the formation of higher performance expectations for self than were formed

In conditicn 1 (on the basis of the low-self status cue alone). Those higher

expectations should result In a higher rate of self -resolutions (or rejection

of influence) during team decision-making, or a higher P(s). On this basis,-

it is predicted that the P(s) in condition 3 should be greater than In

condition 1, or 3>1.

Ina condition 4, all status and performance manipulations were the same as

for condition 3, however, the stress manipulation was again introduced.
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Comparison of condition 4 with condition 3 should provide Information on how

stress affects the utilization of task cues in group decision-making. If

strees does operate to restrict task cue utilization, as predicted, this would

result in a P(s) In condition 4 lose than that in condition 3--th. additional

task information that Is used by subjects in condition 3 would not be fully

utilized in condition 4. More importantly, if this additional task

information is completely dropped or ignored, and group members structure the

task Interattion solely on the status characteristic, we will find that

condition 4 = condition 1.

RESULTS

Wanivulation Check. During the data collectIon phase of the experimint,

subjects in all conditions were monitored for pulse rate, to provide an

additional physiological measure as a stress manipulation check. All pulse

rate changes between conditions are in the expected direction, with increased

pulse rate indicating higher arousal In condition 2 over condition 1, and in

condition 4 over condition 3, although these values do not reach statistical

sit!.ifIcance.

P(s) Data. Table 2 presents the P(s) data for the four conditions, and

Table 3 presents the results of the Ianrm-Whitney U-test of differences between

c )nditions for the predicte4 comparisons.
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Table 2. FPs) dots by corn8itlon.

Condition P(S) I

1 .56S 7.24 1

2 .411 11.12 1

3 .628 10.66

4 .514 20.01 ~

NOTE: Variance is calculated about the mean nube of stay responses, not

Table 3. Confidence levels of dif ferences between conditiotts.

conditions Hann-Whitney U I
2<1 70 <.001

I3>1 117.5 <.025

4<3 128.5 .017

1<4 188.5 >.10

NOTE Fort'he2<1, 3>1, 4<3, comparisons. one-tailied toots are used; forth
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All ordering of conditions are to predicted. Although no predictions are

made concerning variance, variance Increases from condition I to condition 2,

and from condition 3 to condition 4, possibly reflecting individual

differences In response to the stress manipulation.

Table 3 presents a statistical analysis of differences between

conditions. First, the prediction that condition 2cl was sustained. Thus,

the data show that subjects transferred more responsibility for task choices

to the higher status group member when the group task was performed under

stress. Second, the data affirm that condition 3>1; indicating that the

subjects utilized the additional task information provided in condition 3 to

structure the group decision-m.king. Third, the condition 4<3 prediction Is

sustained; reflecting the reduction in task cue utilization occurring under

the stress of condition #. Finally, there were no significant differences in

P(s) betwa•., conditions A and 1. This implies that the subjects simply

ignored the additional performances cues available in the task situation when

under stress.

Discussion. The primary goal .of this investigation was to evaluate the

effects af stress on team performance. This research has taken experimental

phenomena nornally observed in the province of individual psychology

(restriction of information processing) and sociology (constriction of

control), and extended the examination of these processes to an area of

central int"rest in terms of Navy task performance, team interaction. In
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sUMar.T experimental data reflected changes in both (a) information processes

and (b) control processes of group performance under stress.

The first process observed was a concentration of autbority or

decision-making responsibility in group performance. Thus, the status

structure of a group becomes more differentiated under stress

conditions--those in a position of influence in the group are given even more

influence. From an applied standpoint, this has several implications. There

may be positive consequences for group performance in that lines of authority

become more demarctted, and in that pOLformance undeý- stress is not the time

for more egalitarian decision-making. When control needs to be

central Ized--when a group has to take critical action under emerg~ency

conditions--a strong leardership is beneficial. On the other hand, this

over-reliance on group leaders may tax the capability of the leader to

coordinate task performance, with a resulting decrement in group task

accomplisbriet.

The second p. caas observed was a decline in task cue utilization under

stress. With the increased attentional demands stemming f rom attention to

threat or stress stimuli, group members must economize on cognitive demands.

The data show one way this is accomplished in group performance, by

restricting the processing of task cues during decision-aking.

Further, this study illustrates conditions under which all 2vailable task

cues are not aggregated in structuring task interaction. A significant
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question in social psychology Is how individuals process Inconsistent

information to evaluate the performance competencies of others. & classic

example is the case of a male lieutenant interacting witb a female

comander--is she to be treated in task interaction deferentially as befits

her rank, or as a deferential female (female being the lower evaluated state

of the status characteristics sex in our culture ). This is of considerable

practical importance, particularly in the military where a hierarchical rankrI

structure is most evident, and where there are a number of cases of

"inconsistent status" (i.e., a high ranking female interacting with a lover

ranking male, or a higher ranking Hispanic interacting with a lower rankingwhite).

Essentially, there are two ways In which individuals nay process multiple

items of task information. First, individuals may simplify complex situations, I

cognitively by attending to only one cue and using that to order subsequent

interaction. In this case, individuals would eliminate all available cues

except one. The most advantageous cue for the male in the above example would

be sex; so he may attempt to ignore the military rark cue end pattern the

following interaction accordingly. In fact, most of the status consistency

literature of the 1960's assumed that individuals would follow an elilination

procedure in processing inconsistent items of task information, and

furthermore, they would try to make their own favorable cues relevant to task

interaction.
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a second procedure for processing multiple or Inconsistent items of task

information Is called combinint. In this case, individuals process all

available posl. vo and negative task cues and combine or aggregate them to

form composite task expectatins. Host of the literature supports a combining

process. Host research shows that multiple items of task information are

combined; that is, positive and negative task cues are combined or aggregated

to form expectations that struture subsequent interaction (as occurred in

condition 3). Thus, the female commander would be treated as just that--not

given quite the same deference as a male conmander, but more than, for

example, a. female lieutenant (even though the sex or gander characteristic

"shouldn't" be relevant). These results do not preclude the possibility that

under certain conditions task cues vlil be ignored. The present research

illustrates conditions under which available task cues are eliminated from

consideration, and not used to structure task in•eraction. When groups

perform under stress, the data show that some available task cues are

ignored. In condition 4, the performance el-'±s were not processed, while the

status information was used as a basis for task interaction.

For applied purposes, this process may have significant consequences. in

normal team interaction, whether the team is a business team at a board

meeting deciding marketing strategy, or a hierarchically structured military

team, perceptions of individual competencies and the extent of task

part!.cipation is determined by all available task cues that a person

posresses. Thus, a "high rank female" will occupy a position im task

interaction in terms of her negative, but also her positive, task
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characteristics. In terms of combining task cues, a high rank female viii be

allocated more Influence on a task above that based solely on the

stereotypical evaluation of the sex characteristic. However, the present

results suggest that this may not be the case when the task situation involves

acute stress. When a decision has to be made under stress or emergency

conditions, these additional performance cues may be ignored, with the

individual being treated in terms of o' single status cue; in this exampli It

may be just "female'" or just "black.'" The implications of this potential loss

of task legitimacy may be critical for minority team leaders.

Third, the results have direct implications for Navy combat team

performance, and suggest useful direction for training interventions to

overcome the task performance decrements that may result during performance

under stress. The data suggest a potential overload or over-reliance on team

leaders that may occur under operational conditions. The effectiveness of the

leader is the single most critical factor in military team performance. The

leader not only must coordinate task performance, but also serves as a source

of evaluation, as well as inspiration, for others in the group. A well-led

group, in addition to outperforming other groups, develops greater

cohesiveness and espirit de corps--factors that are critical for performance

in hostile military enviromnents. Thus, the leader's effectiveness (or lack

of) is manifested in the performance of the group. Research which illuminated

where and how team leader decrements may occur is critical.
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Date in condition 2 sb,.w that team members increase their reliance on team

leaders to make decisions when under stress. Since the team leader also has

to perform other functions, such as task coordination and executive functions,

in certain cases, this may result in overload of the team leader and degraded

performance. If this over-reliance of team members on the leader is viewed as

an adaptive and functional response on the part of the team members under

stress (that is. as an attempt to concentrate power and promote task

accomplishments). then siavly training the team members to overcome this

tendency may not be productive. As an alternative, training may be designed

to take advantage of this "strengthening" of the chain of comand, with

training specified for team leaders to allow them to anticipate and manage

this overload.

The observed reduction in task cue utilization also has direct

implications for complex tasks that are performed under stress. When faced

with threat conditions, individuals tend to focus and restrict-economizing on

irrelevant or peripheral task cues, restricting search processes, and

responding with well-learned or dominant behaviors. Therefore, the

performance of a complex task under stress especially depends on

performance-relevant cues being dominant. When information processing is

restricted, as the data show, this suggests that only the most accessible or

dominant cues are being processed. In such cases, it would be advisable to

conduct training for critical tasks on a short-Interval schedule, so that

performance cues are enhanced periodically. Furthermore, it may be necessary

to redesign critical tasks that have to be performed under stress conditions.
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to break down complex functions Into Simpler task elements to ensure a

workahi• task load.

Tinally, this experiment has provided a sound empirical setting for the I
examination of team performance under stress. The experimental situation I

designed was shown to be 'elievable, efficient, and to provide useful data.

Of equal importance, the situation was designed to meet ethical requirements

for the consideration of research subjects. Hlistorically, research on stress

has been plagued by the difficulty In manipulating stress. Researchers have

gone to such extremes as taking subjects up in aircraft, cutting the engine as

If to crash, and having the ,ubjects fill out a checklist on the way down (see

Berkun, 1964). Others have examined parachuting (Burke, 1980,; 1ammerton and

Tickner, 1969), cr other dangerous situations. The point Is that stress is

not inherent in a particular situation. As LaPiere noted, "No circumstance,

however unusual, is a crisis unless it is so defined by human beings" (1938,

p. 438). The present research illustrates that one does not need to go to

these environmental extremes to manipulate or observe performance under stress.

SUMMA•r

The processes tbat contribute to the degradation of task performance under

acute stress conditions have been examined in boaf theoretical, laboratory,

and field research. A clear understanding of the mechanisms that determine

performance degradation under stress is necessaiL in order to isolate specific
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performance effects that may be expected under stress conditions, and to

identify effective interventions to lessen these effects.

Research and field observation document a number of cases of decline in

performunce effectiveness under stress. However. information on the actual

changes in task procesxes that contribute to this decrement is less apparent.

The present program ,Dc; .- cowpiished several tasks. The first Is a

compilation of relevant literature. While the examination of performance

under stress is a scientifically rich area of research, there has been no

systematic collection or categorization of research related to training. A

second task accomplished is the development of a model of human performance

under stress. This model provides a theoretical basis for understanding the

determinants and performance consequences of stress tonditions. Further, it

guides empirical investigations by providing direction for the examination of

training interventions. A third accomplisbment is the implementation of both

applied and experimental research examining performance under stress in

specific environments. Finally, this research represents initial efforts to

develop a sciertific program with general applicability to other applied

settings that mhare the comonalities of extreme stress performance

conditions, including emergency flight procedures, explosive ordnance

trainin&i,, nuclear power plant operations, and other military and civilian

tasks.

One initial product of this research program was the development of a

conceptual model of human performance under stress. The first empirical
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research conducted was des~gned to provide data to evaluate this model, and'to

examine the 4a~ors of p.rform&nce stress in a military training

,ettlng. The second experiment examined tjonploe s of stress on

performance, in a team task environment. A third Investigation will examine

int•_r_•vtion-how we can overcome these negative effects of stress on team

performance. A significant question remzining Is bow to select and train

effective teams that are more resistant, or less vulnerable, to the effects of

performance stress.

N
!I

II
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IM eiislmiag *A01"ws ask for yw f@019u4% aud ",s~ I tceaIn pics Vilatti" to
cheical warfare. Weorwe 401 researc 116 fild out 01 ""crits. Ilk# yovrsuliyes' feet ~~u
tertais Imatters. C110h6eAe Isa ii are it1 we cog trwce with, 04 It Is Imotaftl that We
get a tantfidential i04 of you laoprtsiefts.

Same of the question% may %oa hard tU oshier, because 1% probably have eat hMd mac%
uapeifnce Is these areas. WVA"er. It Is important for us tU amdest~a ywu feelists she
tempressions. If your %"$Sign& are positive far som of the Ostiffti, 10muld like to kno
that; a" if I" tat *ptIl impresttiss, we moule like to kaf that too.

Your answers ore strictly private. YO TwWill met be asked 14F you S O the queStishallre.

for eah 04e1tio0, try to toai" your Impressions of that siutlafti 0 what you lismagim that
situation amild look like sad Mv you weld feel. then thisk ows the question, and circle the
Mabor of the answer that is closs$% to the way you feel.

1. IOU aWe in charge Of A te11% that IS performig equigeet WSuieAnCO tUpside when you Ship
comes under attack by werve gas. Tour team is aLit to put on pruactive gear, but since your
mission Is crucial, you wi forced to keep working ts the presenc of thes chemical agents.

Now well do you think you would be able to concentrate an your dtiest

1 2 3 4 57

complete Strong Moderate some Slight Very little No
attention concentra- concentra- concentra. c t. concentro- c" anr- concentra-
to job tion asjob tion an job tinonanjob tiesanonJob tion anjob limn on

Z. Now interested would you be in entering a rating that would require a large amount of Chemical,
101iooica, Radiological tCIR) duty iii the eVent Of a Chemical attack?

1 2 3 4 5
Defintitely Somewhat Si ghtly Slight Somewhat Def initely
Against Against Against Interest Interested Interested
Entering Entering Entering in Enitering in Entering in Entering

3. You are standing watch topside and your ship has com undr full chemical attack. You are
wearing protective clothing. Now long do you think you could stand watch beore you are reoilaced?

1 2 3 4 5 7I
10 minutes 20 inutes 3D minutes 40 al utes I hour 2 hours 4hsurs or longer

4. Would yo voluntee for duty that may espas you to chemical weapons?

1 2 ~3aI

Would would would Would Would only Would oat
voluntee voluntee voluntee VaItee Volunteer volsmtUer
without with vey little with scm fa lt much under extrome vandr any

reluctance reluctance reluctance raelctance Oir twocs ciramastancesI.S. View at ease do you think you mould feel while trying to perform your duties while under chemicul

1 2 3 SS
Extremely Very Somewhat Slightly Very
tense tense tense tense at eaue at ease

attack. Now well do you think you would be aWe to W r Mwduy?

WihWthsc Wit of Vit Sm itht. As well
diff iculty difficulty difficulty normal
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Ver Sn""Ia Less lloold accept Would acS~t %old accept would met
W1 l1104 willis$ Willis$ with some faith stvwn only In% be Willing
to KCt~t to accept to accpt V~servatigns reservations eatame un~der any

tances stA

TOW awShip hMS bee attacked with OR 111*11011n gas. T910 We PerfW1sing duty 1,49064; you bear ith
Oire,. OF4gate piteterOCtive clothNg. FoW 40 YOU feel these 411101,10" Would affeCt iftr job

Severe Moderate sm Slight Very little Would inot
$train mn $train on WtOaN e strain on effeact aso botheir
pert @ramnce pertersWc pert ersane perea"Ihlme wee portesene ert emec

g. Now %or* art you that the Chemical protective suit and mask oil) cmplettly protect you against
chemical Agenits?

1 2 3 B6

An certain it Very Soewhat Soewhat Very Am sure
wMl give certain certain ensure unsure It will not
protection give protection

10. You are aboard ship is port and the base has been attacked with unknown chemical agents. A
superior asks for volunteers to go out ~N protective clothing and keep trwA of the readings an
topSide Chemical agent detection equiPeet. How would you feel?

1 2 3 4 5 G

Absolutely Probably Vould lean Would lean would Would be
would Not "ould lot against towards probably eaier to
voluntee volunteer volunteering volunteering volunteer voluniteer

11. You art taking part in an amhibious landing. Your job IS to Conduct chemical decont 40inatioan
procedures aboard a ship which MaS been contaminated with chmiical agents. You will have to operate
in a contaminated environment, identify, and attemt to soutralin the chemical agents.

Now conf ident do you f eel you could do the job?

1 2 3 4 S

Comlete Very Sohawt soehait Very Do Not think you would
COOt idenc~e conif ident conif ident UNsONre uWks be able to do Job

12. Mow confident Moule. you feel If you Were to "nter a sealed ras filled with a Vomiting gas
while -itei%V the #roIctivc- -ýit OW1 mSk?

12 3456 7

Would enter lry PMuch S Slight Very NO
with comlete strong conf idence conf idence conf idence littic confidence
conf idene conf idence Confidence

49



wvwu wa itg tutm ovie In l o %% 11

Circle the sober on 4ic6 11# that t~ how yIN thift yu Wwld feel. FOr 4a2l0 1, If y% thit
you would f~el very Cal, you vwold circle 6 for Ltm A; or if yiu tk IN M uld feel s*buVt
taCited, you would circle I . The y"u should do the %me thing for thM met line.

Very $miehat A little A little Soewhat lery

A. eacited 3 4 1 6 calm

S. capable 3 4 6 helpless

C. panicky 1 3 4 6 m40 central

0. confi dent 1 2 3 4 6 40utful

.doomed 1 3 4 staSfe

F. success 1 2 3 4 6 failure

G. hopeless 1 2 3 4 5 hopful

F. clear- 1 3 4 1 co fused
thinkte•

11. 'The following Questions Ask You for Inforation About Chemical Veapons
Please circle the lettg? of the correct ansver.

1. Which of the following Is not a type of Chmical ag4et?

A. glister Agent
S. Blood Agent
C. Radiation Agent
0. Nerve Agent

2. Which of the following ýs tWe correct method for putting on the protective miask?

A. Chin first.
S. Head first.
C. Pull over the head and down with both hinds.

3. Which of the following checmcl agents can cause severe skis bunis

A. Radiological Agents
B. Slood Agents
C. Blister Ag•ts
0. Riot control Agents

4. What is the first action you should take %fte you bear a WS" alaum?

A. Take cover.
B. Put •on the mask.
C. Continue your mission until directed by siperiors.
0. Administer nmtidote.

S. When you place your hands over the canister Inlets of your iask and breathe 11, a properly
sealed mask should:

A. Collapse aglafst your face.8. Keep its norm)l Shape.
C. Allow a small mount of air to enter.
O. Defoe2 the Ion.

6. After yTou have ioitialy1 fitted your mask. what is the only adjustaent that you should have to
make whe .-4w puet oin the m1ask at a late1r time?

A. Adjust center head pad only.
1. Adjust lhey. straps only.
C. Adjust center heed pad ipd cheek straps.
0. Adjust canister inlet.

7. The protective mask will provide protection against all of the following, except:

A. Nerve ae~nts.

B. Blood agents.
C. Smoke fron fires.

0. ological conta •inat ion.
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