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In this chapter, we cxamine ths effects of stress og
task perforrmance, and atwempt lo integrats re-
search findings via 2 beuristic modeal of stress and
performance. We review three approaches by which
the bebaviorai scientist has antemptad to ceduce the
performance decrements imposed by high siress
conditicns: (3) human factors, (b) training, and (¢)
selection. Fically, we summarize future treads and
mikitary peeds for stress ressarch.

THE MILITARY REQUIREMENT

The problem of maiataining effactivea wsk and
mission perfermance under stress kas been con-
sisteatly identified as a priority ares for military
research (see Driskell & Otmstzad, 1989). The topic
of stress was identified as 1 pnmary focus for
military research as early a3 1917 (Yerkes, 1913);
and as recently as 1988, a chapter ia the National
Research Council report Enhancing Humen Perfor-
mance was devoted to the management of stress
{Druckman & Swets, 1988). Regardless of the ex.
tent of techrological sdvancements made to ¢
hance the performance of military personnel, the
problem of maintaining cifective task performasnce
in a stressor aavironment will remain,

The concern with effects of stress on task perfor-
mance is of ¢entral ruterest to the military for
several reasons, First, the military operations! en-
vironrnent is by defipition an extreme stress envire
opment. Both personnel and equipment must be
prepared to operate efficiently in this combat envire
onment, which is the true test of military prepared-
ness. The extent aad magnitude of this problem has
beent recogrized for some time, particularly in the
ares. of combat performance (Marshall, 1947;
Schwar: & Winograd, 1954). For exampie, stress
effects during the Normaady campsign in World
War II were such that,

the soldier was slow-witted; be was siow 10 compee-
hend orders, directions, and teehaiques ... Memory
defects becare 5o cxtteme that be could ot be
counted upon <o relsy & verbal order. (See Sicgel &7
al, 1981, p. 13)

A second reason for the historica] emphasis of the
military on stress research is that failure ¢ consider
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and prepare [or the cffects of stress on soldier
performance exacts such a high price. That is,
stress-induced decrerpeats in performance are most
likely to ogour when they can be least tolerated:
during critical compbat situations. It bas beea q0ted
that while performance in a high stress environ.
meot may degrade even the best trained umit, it will
ciiminace the ustrained unit

The coneerp with ovexcoming siress decrements
in military performance is shared by maay coan-
tnes, er evidenced by research carricd cut by Amer-
icta researchers (Burke, 1930; Driskell 1984:
Driskdl, Moskal, & Carsen, 1987) as well as IsracH
(Friedland & Keinan, 1986), British (Labuc, 1984),
and Soviet (Solov'yeva, 1981). In summarizing this
threst, 2 recent report from the US Army School of
Advapced Military Studies coacluded thas, ‘Com-
bat seress will be one of the most significant causes
of loss of manpower’ (Coomler, 1985, p. ). Other
ressarchers have sgreed. that *During critical perie
ods of a miysion, susceptibility 1o {psychological]
threat may be the decisive factar between success or
failure’ (Wherty & Curran, 1966, p. 228) With
increasingly conzplex tasks to bo pesformed is the
iacreasingly *bigh tech’ military environment of the
future, the effects of stress on task performance will
become even more significant.

HUMAN PERFORMANCE UNDER STRESS

In order to spexcify what we mean wheg we spesk of
stress or stress conditions, we borTow the definition
used by Folkman (1984) and her colleagues of
siress a5 & reiation betwweg = person and the
eavironment that (x) taxes or exceeds the person's
resources and (b) threatess his or ber well-being
For our purposes, we restrict our aaslysls to scute
struss ~stress that is sudden, novel, or unexpected,
sod of relatively short durution. This differeatiates
the presest perspective from work desling with
chronie, cusnulative, or life suess conditions
Further, we restrict our attention to overload con-
ditions, whern demand is greater than ability. Thus,
this definition of acute stress excludes the efiects of
stressors such as boredom or sleep loss {although
both overioad and underioad conditions may oper-
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atz through a similar process; sec Harris & Berger,
1983) Our focus, then is on task performance
under aguts stress, and on the development of
strategies to overcome the detrimental effects of
stress on performance. Although we emphasize
military performeance, research findings ia this ar-
cna are applicable to many applied settings chal
share the comunonalities of novel, extreme siress
performange conditions, such as flight operations,
nuciear power plants aad other industrial settings,
and paolice work.

Yarious siressors Asve beens shown to affect task
performance, Thess include crowding (Hayduk,
1983; Schmidt & Keating, 1579). aoise (Broadbent,
1978), performancs pressure (Baumeister, 1934),
workloed (Wickens, 1979), anticipatory threat of
shock (Wachtel, 1968) or of dangerous conditons
such as perachuting (Burks, 1980; Hammerton &
Tickner, 1969) or bomb disposal (Rachmap, 1983),

St stress (Williams, 1984), sad emergency.

.tiogs, such as acclear power plant iocideats
or Right emergencies (Foushee, 1984; Krabenbuhi,
Marett, & Reid, 1573) Resesrch has been cone
ducted to exumice diving emergencies (Radlof &
Helmreich, 1968), fight emergency training
{Dougherty, Houston, & Nickisus, 1957; Smode,
Hall & Meyes, 1966), performance dscrements
{Berkun, 1964; Keen, 1966), and combat (Kubals &
Wamick, 1979), :

In these and other studies, we #ad & aumber of
measurabie effects of stremors, ingiuding physiclog-
ical arousal such as incressed beartbest, Iabored
breathing, and trembling (Rachman, L982), motive-
tional josses (lanes & Allnutt, 1967), incrensed self-
monitoring (Cacves, Blansy, & Scheist, 1979), stres-
sor after effects (Cohea, 1980), cue rermiction and
narrowing of the perceptive field (Combs & Taylor,

1952; Easterbrook, 1959), decxreased search behav-

io? -(Streufert & Streulert, 1981), looger reaction
time to peripheral cues and decreased vigilagce
(Wachta], 1968), degraded probiem-solving (Yama-
moto, 1984), paformance rigidity (Staw, Sande-
lands, & Dutton, 1981), and seveu lowered
immuaity to disesse {Jemmott & Locke, 1984)

‘2 show that performisacs stross alone may

.zase errors on operstional procedurcs threefold
(Villoido & Tarpe, 1984). Similarly, Idzikowski &

Baddsley (1983) found that the time twken g
complets manual tasks doubled under stress congd;.
dons.

The poiat of this briel suremary is that the effecty
of stress on task performance are well documented
and have been examiped over a considerable periog
of time. However, knowledge of these specific in.
stances of stress effects may be of less importance
than 2o understanding of the process through
which they fugction. In the following saction, we
present s heuristic model of stress and Rumen
performance The development of this madel servey
two primacy purposes. Firs, it provides & theoreti-
cal basis for understanding the dstermineaty gnd
periormance consequences of stress. That is, the
model identifies some of the critical factors that
determine stress efects, and the process through
which they operate. Second, the model provides an
afienting suategy~-a way of integrating findings as
well a3 providing guidensce for the direction of
ressarch.

AN INTEGRATIVE MODEL

Figure 10.] illustrates a simple {our-stags model of
stress and hutian performance. An esviroumental
stimulus becomes salient, and acquires 2 positive o
oégative valence through the appraiml process.
This leads To the formation of performance expec-
tations, which i turn detecming differentiais in

performance. )
The process ilustrated ip Figure 10.1 involves
four stages: (1) the presence of specific epvircamen-
tal stimuli, (2) the operation of the sppruisal pro-
cess, (3) the dewsiopment of performance
expectations, 20d (4) the resulting psychological,
behsvioral, and physiciogical effects. The process is
igitiated by the introduction of specific eaviroa-
meatal stimoki such a3 uoiae.anuhm;ogotpn
potential stressors. The next stage it the scivation
and operation of the appraisal process. Appraisal is
the process of evalyation of & poventisl stressof
situatiop. A distinction msy be drawn betweea two
types of appraisal; primary and sccandary appee-
isal (Folicnsa, 1984). Primary sppraisl involves
evaluation of the threat, or of egvironmental de-
maod. That is, does this situation pese a threat?
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