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in the foreiront of those vorblems yet to be adeqguately ad-
dregsed in vpreparation for future long-term space missions ars the

who and how to selesct and train crevw mem=-
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ters for such flichts. Given the important voint that the human

alement is often the most variable and least reliable in any hu-

t

man-wachine complex, the demands of selecting and training crews
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or space missionsAof conéiderably longer duration and greater cowm-
plexity than previously acheived must te considered paramount in
future space flight pregramming. Indeed, the solution to.many of
tile psychosocial demands of spaceflight can be ultimately reduced
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to our ability to anticipate the consecquences of long-

for the humzn organism and to compensate for theze condi-
tions through the selection and training of indiﬁiduals most ca-
rable of dealing with these consequences either through their

own innate personalities and abilities or through spe plfic and
Z2pneralized tra 1ﬂ1nw In effect, the topic of crew selection and
training encompasszses all the other topics-covered in this volume,
Beyond the technical engineergin requirements of spaceflights and
those human factor elements which can be resolved or minimized

£hi

1roush ensinecring design considerations the remainder of the

vroblems will probably be either minimized or enlarged depending

upon our ability to lect and train a superiorcrew. This parti-
cular chapter will detail some of the factors relsvant to tais

L
gelection and trainiaz process ana outline those areas where our

current knowledge is weakest.
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SELnCRICH CRIVERICH CATEGORIES

-

sased on our rwevicus cupericnces with crew selection, we
can assume that there will »e thr@evimportant broad avenues of

considerétion for futuve wizsions (l): 1) technical qualifica-
ticns and exnertise, 2) medical fitness and ability to tolerate
the various conditions of snace, and 3) psychosocial considera-
tiors including personality structure, motivation, intelligence,

ryi-
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zadership potential, sgroup compatibility, etc, While the
mary emphasis here will be on this third category, several impor-

tant points can be noted with respect to the first two.

THCHNICAL QUALIFICATION CRITERIA

In the early phases of the manned space program the main cri-
teriz for selection of astronauts centsred around recruiting in-
divicuals already bvest qualified prefessionally and physically
(2). HASA and the Space Task Group jointly explored professions

1

1nost likely to furnish the technical skill and adaptability neces-

sary to produce astronauts. These included: aurcraft pilots (3),
oalloonists, submariners, desep sea divers, mountain climbers (4),
Lrctic and Antarctic explorers, flight sursgeons, and scientists
that included phys£01st$, as%ronomérs,rénd méteorologists. In

military test pilots were to be used as astronauts in Project tier-
Cery. ‘hile individuals from other professions, who doubtless
could have become astronauts given time and training, were by-
rassed there were %everal distinct advantages to restricting the

1

selection group to military test pilots., For example, these in-

dividuals already had extensive medical records, officer effec-
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tiveness ratings, records summarizi combat experience, educa-
cicnal hdstory, avards and dsceratlicons received, and had already

been through numerous selection processes in order to become test
vilots (5410). Technically, there were certainly spe 1f1c advan-
‘tages. Fach candidate had a college degree in one of the engineer-
ing or physical sciénces and at least 1500 hours of flying time-
much of it in jet aircraft (11). Thus, these individuals had al-
ready exwerienced wmany of the psychological stresses of flight
under unusual conditions and had wroven themselves outstanding.

In addition, they were very experienced with the military system

of 1eader$hip and presumably felf more comfortable with the NASA
command structure than would have non-military ?ersonnél. There
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seems to be some very sound justifications for selecting
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ots frow among the ranks of those laready e p‘r
enced mlth flight control systews, engineering, and the dangers
of,experlmental fllght craxts._ However, there was ﬁp'readily ana-
logous pool from which to draw the scientist-astronauts of the
iate 1960's or those to serve during the Space Shuttle era. - In-
stead, a general public announcement was issued by NASA inviti
;intérested scientists to apply with the National Research Coun-
cil designated to determine scientific professioﬁal competence
and zualifications. At this point the selection process became
more complicated and iilustrates some of the difficulties which
may pose provlems for future successful selection and training.

e
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There were several striking differences-in the personalities,

.9 N . i .
nevior, and attitudes of this new group. These will be covered
in the later secticn of P'sychological Determinants of Selection.

difficult to make gross generalizations bhetween ca-

':_.
-
-
(=]
cr
=



reer nrofesgion and versonality structure, it is safe to say that

1 baclk-

grounds as tlose of pilet-a tronaufs and scientigt-astronauts do
have nmajor differences in orientation, interest, attitudes, and
vehavior. This has some iwmportant implicafionsAfor,selecting and
maintaining grouvs in space. A4As we look toward future spaceflights

Py

where the number and tyve of individuals will be even more diverse

s
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pos5iblities of intrz- and inter-group friction increases.
Criginally, crew members came from similar backgrounds (the ma-
Jjority were firét born_children from the Midwest), had similar pro-
fessional'aspirations,_and indeed were selectediso as to include
those with certain personality similarities. This was ideal for
th2 original mnss1 ns which included only a few crev members at

any one Ttime 1nvo7 ved in f{liznts of relatively short duracion.
Howé?ér, as the size of crew and length of missions increases the
importance of knowing what similarities and/or differences yield

the most effective and efficient crews becomes guite critical,

f—ﬂ

1

ne 11po;tawt point he is that there is probably some strong

interactions between professional orientation and personality

structure which will wmake selection processes for professionally

=

ieterogenous crews considerably more complicated. Is it the case
.ple, that we wish to have the scientist-astronaut psycho-
logical criteria bde the_same or different from those of astronaut-
pilots? DPrevious research in the Antarctic suggests ‘that consi-
cerably different demogranhic and personality characteristics pre-

dict success in ye@r lons missions. among different professional

categories (12). These findings suggest that for future space

crew selections our approach may have to be considerably more di-



Page 5

verse and that perhaps even separate selection criteria may bve

necessary for diffoers: T technical and D‘Uf
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MEDICAL QUALIFICATIONS

- Over the past 25 years an extensive battery of medical tests
has been developed and included as part of the astonaut selection

rogram. While this was most important during earlier flights,

ot
&
(o]

necessity of stringent medical qualifications will probably
continue to diminish as spaceflight becomes more routinue (al-
thoﬁgh the 1liklihood of reducing the qualifications to theose re-
quired for regular comihiercial aircraft fllwht is unlikely in the
near future). As‘'we anticipate those potential problems involved
in long term svace travel there nay be a need to shift the focus
of medical selection to other factors rather than sheer enaufance.
For instance, as we begin to better understand the mechanisms un-
derlying space motion sickness it maj prove useful to include
tests which will select for those less susceptible to the temvor-
rarily debilitatinzg effects of this phencmenon. Corta+hlf this is
an area that deserves wore investigation given the long history
of problems we have had with this difficulty. — - -

A second area wnerc nedical selection may vprove useful is in
the selection of individuals rossessing spe cific diurnal rhythn
ratterns. It may »nrove useful to select, when possible, for those
inidividuals with flexible circadian rhythm patterns. Given the
stres .ful nature of desynchronosis, there may be some advantages

L0 selecting individuals less susceptible to the effects of time
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zcne travel or cextended periods of disrupt leep-wake schedules
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.(such as those discusssd in wuch of the shift work literature (13)).
Vhile it is in the bosit interest of the crew to technically eusurse

that earth-like sleep-wake patterﬁs can be maintained in space,
previous experience has shown that the all too often hectic sche-
dules of the astronauts, the occurrence of unex?ected emergencies,
and the problems of temperature, noise, and vibration have all
added to the difficulties of altered sleep—wake;cycles to which
crews have had to adapt. TFurthermore, we know from research in
the Antarctic (14-16) and other naturally occurring situations of
iong-term isolation and confinement that inadequate and abnormal
sleep patterns are morg the norm than the excepfion. Still there
appears to be a differential effect with some individuals more sus-
ceptible to sleep vroblems than others. It would be a significant
advancement if variables predictive of sleep abnormalities could
be determined such that those individuals less susceptible tq
difficulties could be included on future long-terwm space missions.
Those individuals kest able to adapt to such altered time sche-
dules may have an important advantage in their overall ability to
succéssfully complete a mission.

One new area of investigatianwhich may eventually become

)

the bacikbone of psychosocial-medical selection instruments is the

1
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worl teing accomplisied in the area of train lateralization.
gearchers nave long sousnt 2 wmethodology which would permif rapid
and accurate assessment of stress and fatigue and its effects on
the psychorhysiolojical organism. Activation and arousal level
have frzquently bepn tied to this, but no single measure has yet
ed to measure these effects and processes.. York described

by Teichner (17-19) and Hatani (20) may provide this tool. Teichner



of asctivation and information procescing bandwidih., 4n atteational
sta*e of narrow bandwidth is presumed to reflect an activated state

#nile a wide bandwidth is associated with lower levels of activa-
tion, i.e. bandwidth in inversely rnlatpd to activation level.
These attentional states have been previously demonstrated to re-
late to performanceiaccording to an inverted U-shaped function.
That is, activation as measured by heart rate, skin conductance,
pupil size, etc., is optimal at intermediate levels. But when ac-
tivation levels are too high or too low they interfere with optimal
erformance (21). . Bandwidth, and therefore activation level, has
been related to the-lateralized functions of the brain. ¥or ex-
mple, the lateralization concept assigns a serial information
processing role to the left hemisphere., This by definition is a
"narrovband process. The risght brain has been hypothesized to func-
tion in a parallel processing model (a wideband phenowmenon).
From this, 1t can be hypothesized that the type and quality of
information processing in the two brain hemispheres (and thus per-
forwance) should be correlated and predictable given the indivi-
dual's activation level. There 1s some evidence té support this
cdnélusion (22). LExploratory efforté suggest that there are at
lzast three discrete patterns of cerebral organization relatad
to optimal activation/verformance levels. The most adaptive ap-

ars to Ye one in which both hem1onhereg are highly dlfTeranl-
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vermit swift and {flexible alternatlon between resnonse
sets requiring the apilities of the right or left hemisvhere.

The other two organizations demonstrate less differentiated pat-

terns and more miving of rizht and left functions across the right

o4



and left hemispheres. Under conditions of high information load,

o~y S . J P i S RN S =1 2 Al iner  de -
sore interhewis Cric COBILLCTS voula e gInerated oy tne mixed

m

zpecializations than the differentiated pattern. This wquld in-
crease actlv tion l2vels and could produce response blocking and
cccasion ally inappropriate bphav1or for individuals with mix-

ing of specializations. In addition, individuals with less difi-

ferentiation wmay be required to make some type of compensation
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They may have to mobilize their
necural resources to a greater extent and work narder to attain
levels of performance cowmparable to the individual with wmore
highly differentiated functions. Thus, inappropriate'strategies
due to functional dispositions for a particular mode of informa-
tion processing could interfere with adaptive flexibility and also
innose greater cortical workloads. As Natani points out, one

culd gxpect to see marked individual differences in respohse re-
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ng from these three differences in neural organization that
may eventually be subject to controlled selection and testing
rrocedures. Recent dsvelopments in vsychometrics and particu-
larly neuropsychology (23), coupled with advances in the applica-
tion of computer technology in the behavioral sciences has in-
creased the probability of the establishment of such a procedure
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future. At this point, considerably more
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research 1s needed in the field of neurometric procedures and is

The establishment of an effective procedure
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for assessing brain lateralization functioning could revolu-
tionize selection grograms for long-term spaceflight. It is a
truly exciting vossibility.

Another direction for continued research involving the psy-
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chophysiological avproach to differential responoes to stress

comes frowm work on the characteristics c¢f individuals best able
to adapt to ssnsory and verceptual deprivation. There is evi-

dence to suggest that some of the effects of ex treme, short-term

K3 - ! P
sensory/perceptual dep vatloq may be similar to those obhserved
in field settings of long term reduced sensory input (usually

1so involving isclatiocn and confinemsnt). It may prove ussful
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petter understand what factors improve adantability to sxtreme
sensory-perceptual deprivation and hew this may improve our pre-
dictions of who can survive best iq long term iéolatidn condi-
tions (such as those which might be encountered in spaéej. One
characteristic which seems to have been validated in the sensory/
percentual deprivation literature as a differenfial predictor of
adavtapbility is perceptual wode. This work began with a series

of studies at Duke University (24-26) and utilizes the work of

Yitkin et al (27, 28) who classified subjects as field-dependent

=
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r ¥ield-independent depending upon their perception of the ver-
tical position of a luminous rod surrounded by a luminous frame,

“hen the body position of subjects was shifted in such a way

(o))

that” they could either rely upon the external stimuli of the ro
and frame or their own internal kinesthetic sensations in maL*qv
Judgenents atout the true gravitational vertical of the rod

those influenced more by external cues were labelled field-de-

rendent, while those more influenced by bodily cues were labelled

Generally, field dependent subjects do not fair well in sen-
sory deprivation experiments. After two hours, they show more

suspiciousness, more disorganization of thought, more visual and
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auditory imagery, ore discouwfort with tody sensations, more in-

ner icslings and rantasies, ana wmore movsment than Tizld indesgen-
dent subjects (24-25). Witkins (27,28) has further delineated

these categories cf individuals on the basis of differential per-
sonality characteristics. He noted that field dependent persons
snow more passivity in dealing with the environment, more submis-

siveness to authority, lower self-esteem, and a less distinct body

-
8]

mage. They can be characterized as outer-directed, extroverted,
more ll‘ﬁ‘v to use projection and denial as defense mechan ‘smé,
and more susceptible to hypochondriacal complalnts. Iﬁterestingly,
they tend to view thelr mothers as the majqr source of affection,
the major source of punishwent, and the main role model. On the
Other hand, field-independent subjects show wore ag ggressive per-
scnality characteristics, more active coping, and greater comfort
with internal values and drives., They can-be described as more
inner-directed, nore introverted, possess greater ego strength,
and have distinct. body boundaries. They perceive their mothers
as the major source of affection, but their fathers provided the
major source of punishment and were the main role model.

The prospect of using the ord and frame test as‘part of a
test battery of nredictors of differential success under isoia—
tion and confincment conditions is exciting. Unfortunately, no
one to date has expnlored such a possibility either in the labora-
tory or the field. Civen ihe usefulness of distinguiéﬁing per-
ceptual modes in sensory/percentual deprivation experiments the
logical extension Yould be to test its usefulness under other
conditions., While this remains to be done, it is encouraging to

.

note that many of the 1,zoona11ty characteristics associated with
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dence to tﬁe notion that perceptuai mode may be a valuable aid
in predicting differential outcomes under extreme environmental
altera?ions. Furthermore, the growing amount of physiological
research related to style of percebtual mode (29, 30) »rovides a
satisfying marriage between psychological and physiological ap-
prcaches which could prove to be guite helpful in better under-

standing human characteristics which predict adaptability., This
certainly fits the style of investigation NASA has preferred in
the past. It is suggested that more expanded research with per-
ceptual mode, central nervous system functioning, and personality
characteristice should be consideredin determining our best ap-
rreachk to the selection of astronaut criteria.

As the direction of the space program changes to more rou-

o]

nue flights of lonver duration there may be y et other medical
factors to be 1ncluded in the selection process. For example,
during long-termn missioﬁs it may prove helpful to consider those
individuals already adavted to the rigors of a somewhat sedentary
lifestyie. Those individuals confined tc wheelchairs on earth
may prove to be valuable crewnembers ih space due to théif adap-
tability (both physiologically and psychologically) to hypodyna-
mwic conditions. Indeed, some studies%of isolation and confinement
have found such individuals superior in their abilitiéé to cope

vith the stresses of these conditions (Dr. Charles Winget, per-

sonal communcationd.
»

While technical and medical gualifications have previously
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oeen the rost heavily emphasized criteria for selection, the ad-
vert of long-term missions will necessitate o much graater empha-

sis on the psychosocial deterwminants of crew selecticn. As with
the original dercury Selection Program we are faced with knowing
that »nersonality and social factors are impbrtant, but not having
any real experiential data in space to detérmine what speéific
variables must be ewphasized., Certainly one place to begin is

to consider what psychosocial factors have been considered in pre-
vious NASA selection procedures. Many of the traifs which were
considered critical for short-term flights will alsc be important

for long-term missions,

QRIGTHAL ASTROMNAUT SELECTICIT PROGRAM

fubis and McLaughlin (31, v. 321) have summarized the empha-
sis of Vilson (32) and others involved in previous NASA astronaut

election programs by outlining the following »sychological re-

0}

quirements of potential candidates:

The search was for an individual with a high degree
of intelligence, vpreferably characterized by mathematical
and spatial aptitude. le was to be sufficiently crea-
tive to contributc not oanly to the development of test
and space nardward, but also to the planning necessary
for the success of the space prograwm. With an ability
to work closely with others, he was expected to tolerate
ezxtreme isolation without anxiety. Though reliable and
consistent in his behavior, he was to possess the neces-
sary flexibility and adantability to meet any emergency
without psychological disintegration., Deliberate rather
than-imnulsive, and with outstanding capacity to tolerate
stress, his motivation for volunteering in the space
nrogran vas to be nission-oriented rather than based
on personal need for acnievement,

Certainly the characteristics of the individual as outlined here
are important for future missions. However, there are impor-
tant differences between the above description and the focus nec-

cezssary for lonz-term flights. The most important is that the
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almost solely individuais., This hasz been the Lra-
ditional apwrooach where it is often assumed that by selecting ef-

~

uals it 1s possible to form erfective work teams,-.
However, for future missions composed of groups of individuals

the focus needs to be shifted., Given that the interactions and

interdependencies of groups in space requires cooperative func-

tioning and tean orientation, selection criteria need to be di-
recied toward identifyins effective groups rather effective in-

dividuals., The latter wmay or may not be effective team meumbers.
Our future selection vyrogram may need to assess at least

two different levels of astrornaut abilitie 1) those individual

traits sucn as intelligence, waotivaitiocn, skill, creativity,-etc.
and 2) those traits which contribute to the overall pverformance,
svability, and effectivenss of zgroups. Tnls nocond level would
include rddﬂtlonal measures of ;@rsonality and psychosocial ef-
fectiveness mizht alsy include new indices as will bé discussed
first, let us consider now the analy sis of candidates
Psychqlogigal testing has a vs been embedded in a larger
nedical evaluation progran. ¢ 1 presents the péycholégical

ests administered during the fercury and later flight selection

18]

nrograms. The tesis are generally intended to measure intellec-
tual abilities, wmotivation, versonality, etc. But, again from
#ithin an individualistic orientation. Frouw the data generated

from these tests, Ve can address the issue of what test variables
L 3

arpear to distinguish selected ironm non-selected candidate 5 given
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tion criteria or:ontatlon. Such information
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nas been slow in forthcoming, but a recent analysis by Hariman

Unfortunateliy,

the original pool of potential candidates were apparently so homo-
geneous with respect to psychological characteristics that only

rms

nificant differences appeared. This was
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that many other selection factors

ct

also provably due to the fac
were considered besides the psychological evaluations. The data
from their analyses are vresented in Tables 2-4. Separate uni-
variate analyses viere made vetween the selected'and not selected
groups for the Hercury and the Apollo candidates. The only dif-
ference in means detected at the .05 level of significance was
for the overall Rating for the Mercury candidates (those selected

d si

.-,
W]
0]

05

nificantly higher ratings than those not selected). Dis-
aypointingly no éther differences in neans between those selected
and not selected for the Hercury Frozram or those selected and

not selected for Gemini-Apollo Programs appeared. Also, there

yas very little difference in the variances across the selected
and non-selected groups (pointing up the fact that the wmany pre-
vious selection rpocedures these individuals had gone through pro-

duced a pool of relatively homogenecus candidates)., Only the va-

[

iances in Rorschach T were significantly different between Mer-
cury selected and not sclected candidates (more heterosencous for

those not selected) while variances for Rorschach F%, P, and I

and Ldwards Deference were significantly different vetween Ge-
mini/Apollo selected and non-se2lected candidates (more hetero-

a2
geneous for non-selectses on Rorschach F5, less heterogensous on

Eorschach P, i, and Zdwards Deference).

A stepwise multivariate approach was also used with the Ge-
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mini/Apollo data alone. The best set of discriminant variables

1~
co -

IS

Vaeheay Vernal T [TTOY a4
3 rechslisr Verval L.9. (V1g) and tae

ey

founc Uy vitis L-.:(,L.‘.LC_L’L Vidd

“tal number of Rorschach Responses (R). Using the best discrimi-

nating linear combination.of VIY and R resulted in a 19% error
rate in classification.
Wnhile none of this data is particularly impressive with re-

spect to how well vsychological tests can distinguish candidate

who wvere and were not selected it nust be rewmembered that these

instruments were nct the vrimary source of overall selection. In-
deed, given that there was little a priori data with which to de-
termine the construct validity of these instruments for selection

of effective astronauts it would be unduly harsh to say that these

t

ests were not useful., They were intended to be more of a screen-
ing vattery to select cut DOLovtlal failures rather than to dis-
criminate within a hignlv homogeneous grouv to select in those

mho could ve effective astronauts (indeed how could there be any

redictive validity when no astronauts had yet cowmpleted a mission

o

'to serve as comparative criterion data). Mevertheless, this bha-

tery was useful and will continue to be so, particularly as we nov

have more ex narwencna aatronaut% whose test data can be used for

]

pradictive coanarisons to new, more he

(')

crogeneous applicants.,

U3

N

hven the original test battery does give us some insights

into the dynamics of individuals originally considered appropriate
for testing as an astronaut canal jiate. Those who did becone can-
didates (whether sclected or not) when cowpared with a group of

non-candidate pilois vere significantly nigher in intellectual re-~
sources, vwere more homoseneous in test performance, had more of an

2bility to deal with- COWUlCAitJ in a matter-of-fact, creative, and



Page 20

smotive way and were wore indipendsnt types of inaividuals.
SELECTION CRITERION To50ES FOR FUTURE HMISSIOHS

. 1

With regard to future selection of crews the level of analysis
previously used by HASA will continue to be important, High levels
of intelligence, tolerance tc complexity (lcosely taken as a rough
index of stress level), as well as strong motivaticnal‘drives, rea-
vivity, etc., willi still be qualifiﬁies we will wish candidates to
vossess. However, are there any individual personality characteris-
tics of those we will wish to include on long-term missions which
may ve different from those‘considéfed important for personnel of
short duration fli@hts? It appears that thére are given the opi-
nicns of sone researchérs in this field (34, 35) who feel that our
current astronauts would probably not do weil in a long—téfm sroup
mission. We know for exanple that the original astronauts pos-
sessed action-oriented or aggressive acting out impulses (36),
tended toward extroversion, did not have particularly rich fantasy
lifes or inner=directed tendencies, and tended to be concrete rather
than fluid and .2bstract in their thinking (34). A1l of these char-

acteristics have been dewcnstrated to be of negative value to those

2 b3

who have euperienced Antarctic confinement (37-39) and at least on
some dimension rescmble subjects with field-dependent perceptual
modes who do poorly in sensory/perceptual deprivation experiments
as discussed earlisr., ‘J/hat then is the picture of the individual
most suited to lonsg-duration isolation confinement? Specifying

these particular traits which are most predictive of success in

P

L)

her exireme environments with similarities to space is an ex-

tremely difficult taslk:; 1Tt is dependent upon not only traits im-

portant to any individual, but may vary as a function of (1) pro-
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tndervater research laboratories, Performance studies indicated

{ 3 o el
tnat those hisn in socilal coniact (presumably a gualiity of oXiro=
verts) showed higher lsvels of work productivity.- On -the other

M

nand, studies of laboratory isolation and confinement have re-
ported that those with a hizgh nsed for social contact do not do
well under the constraints of reduced social variety (L2). Also,
field-dependent subjecis who tend toward extroversion have been
shown to be poor adaptors in studies of sensory/perceptual isola-
tion. Furthersmore, in at least some professional categorles,
those who are extroverts do not fare well under the conditions of
long-term confinement in the Anﬁarctic (39). If we assume that
individuals hizgh in extroversiocn rely wmore strongly upon social ¢

5 ~

contact, and interactions with others to maintain self-estesnm it
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icult to see how the constriction of such processes
under conifined, socially wonotonous conditions could have wmore of
an adverse impact on those tending toward extraversion thanlintro—
version. From this we get both the picture of contradictory re-

£

sults and evidence that even the wmost straight forward of per-

sonality characteristics may have both advantages and disadvan-

LY

tages for the individual under extreme conditions. These results

also strongly indicates the probelsm of trying to isolate indivi-~
dual factors from thcose which interact with sroup size, degree of

heterogeneity, and other faciors of the individual (such as pro-
fessional orientation) which wmay influence the naturévof a given
characteristic and its influence under socially restricted, iszo-
lated conditions. .,

“inile some factors have been listed which will be of impor-

tance to all crew wmenbers, we may find it wmore fruitful to look
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at what types of characteristics seenms tb be predictive of success
in confined, lsolated environments for differsnt professional cats-
cories of our craw,

As alluded to earlier, there do appear to be some rather dis-
tinct differences in personalities of individualé.as a function of
their professional orientation, training, and background. Even
during NASA's original selecticn program, such factors became ap-
parent (though of little coﬁcern given the éhort missions such per-
sonnel were.to fly). IFor example, during the course of the selec-
tion process it was noted that astronaut pilot gandidates showed
considerably less general acceptance of sychological fo sting. On
the other hand, the role of psychologic testing and psychiatric
evaluation in ronrpilot astronaut selection was

enerally recog-

7
[

nerefore

nized by these candidates az wingingful, neceséary, and t
acceptable (43).

Cn three gpecialized tests weasuring abilities in verbal,
and engineering areas, scientist-astronauts scored consistently
higher, while vilot-astronauts showed significant differences in
zreater self-coniidence and increased maturity (43).

Scientist candidates manifested greater variability in the
Rorschach protocol, had more responses, with greater numbers of
whole responses and content categories. They tended to be impa-
tient with routine procedures and challenged by projective tests,
some differences betveen pilots and scientists did awpear in the
overall pattern of projective results.

On tests of ré;aonality (korschach) engineer types tended

voward more concrete perceptions, tending to ewphasize form char-

+ A~ PR T F
acteristics of thne Hlots.

neir riovement responses were the popu-
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lar ones along with a controlled use of color. Their percepts
suggoested a somewpat aistant BI;GC§iVu and emctional tone, tend-—
ing to handle sensitive interpersonal relationships rather dis-

The other category of candidate was more creative, intro-
spective and cognitively oriented. They responded with greater
opennes to Rorschach stimuli. There was greater latitude in their
response processes due to greater harrony of emotional and per-
captual processes (43).

“hile there were few wajor differences on the Thematic Ap-
vercepticon Test between military and civilian groups, the scien-
tists did tend to express their aggressive feelings more openly -
than did the military group.

There are sowme potential conflicts here. It is not unrea-
listic to assuwe that the creative, ingenious, self-actuaiized in-

dividual could pose a problem for an action-oriented, engineer

type, and vice versa. Inde

.O_.

as C'Leary (44) has reported there
were some rather striking confliéts between the engineering, opera-
ticn orientation of the wilitary pilots and the strong wvro-science
emphasis of the scientist-astronauts. Dven %o the degree that two
of our astronaut-scientists resigned from.the corp. IMore on the
issue of poteﬁtial crew incompatabilities will be discussed in 2
latter section.

Personality and occupation differences have been dlocuosed
as iwmportant factors in predicting perforwance in other situations

pace flight., For examnle, Doll, Gunderson
L5 (<3 ke ’ 3
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and Byman (L5) assessed 240 wintering-over personnel of three oc-

cupaticnal grcups (Mavy Seabees, Technicael-Adwinistrative, and
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Scientists) in the Antarctic using fiver performance measures
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dictors were found to vary across groups. A nore thorough analy-

5i5 revorted by Guaderson (39) combvined a larze number of screen-
ing information items into five predictor source Perzonal His-

tory and Hobbies, an Ovpinion Survey, the FIRO-B Inventory, a
¥riend Description, and psychiatric evaluations. These results
are zhowvn in TJclﬂ 5. The numbers in the table represent the num-
pers of ditems that were significantly correlated with each cri-
terion for each group. Further details of this data can be ob-
tained for Gunderson's revrort. I'or our purposes, these data draf
matically point out the complexity of performance prediction in

nztural, isolated groups. They dewmonstrate that such specificity

in predicting success in group syace missions will be a diffi-

cult and challenging task. Je may do well to rely more upon data
from other analogous settings (such as the Antarctic) in formulat-

ing our own selection criteria, If we assume that many of the

by

qualit 1es necessary to survive and maintain performance in space

are similar tc those required in the Antarctic, we can make great

amn,

use of tﬂis type of assessment, There is some support for this
from the taxcnowic aprproach used by Sells (LE).

Similar assessment studies have been conducted for personnzl
involved in submarine wissions. Although usually of shorter durz-
tion than the year long wintering-over periods necessary in the
Antarctic, wmuch of this data could alsoc be useful in formaulat-
ing our criteria of the individual best adapted to long-term space
travel.

fiz all of theng data point out, one issue at the individual
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of how to select individuals tc form effective groups. If our eu-

pe shifted from individuals to groups we have
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to determine what qualities best determine group actions and how
to best select and compose these groups. This is certainly a

1e individualistic orientation of the
current NASA selection program. What approaches can we point to
that may lead the direction in this new group irentation., If
assume, based on much of tne social psychology literature, that
similarities between individuals is a strong, attracting force
in formiﬁg interpersonal relationships, our conclusion.uight be

that we should select individuals as homogenous as possible.

wrever, the support feor this is not encouraging. DBased on iAnt-
arctic research, it does appear that commonalities in interests

and backgrounds do lead to pairings of individuals early in the
wintering-over petriocd, there is much stronger support for the no-
tion that individuals éimilar at least in some traits such as do;
minance (42) or introversion (47) do not form satisfying and co-

hesive ”ﬂlat“ODSﬂ¢$S and are associated with uacrea5°d levels of

verformance and increased problems of adaptability. It would ap-
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that similarity vper se is not an effective measure with which
to form our crews, However, the related concept of compatibility
demonstrates considerably wmore promise. Individuals éaid to be
ompatible may be either homogenous or heterogeneous depending
upon the dimension. bewrg scaled. Thus, botnh the notion of si-
milarity and complementarity can be brought into play depending

on what factors arec.being asssssed. While the importance of form-
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ing compatible groups 1s emphasized time and time again in wmany

- 1

rolates to lowng vterm space travel, disappoini-
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ingly few studies have actually been conducted to measure such
g£roups. In one exveriment, Dunlap (48) confined a L-man crew de-
liverately selected for comnatibility for 12 days and later for
50 days in a spyace cabin simulator. MNo serious personal problems
or conilicts were reported, but unfortunately no control groups
data was available either.

Cowan and Strickland (48) reported data on two groups of six
nen isolated in a university penthouse building} One group wés
specifically selected for compatibility (looseiy defined) and con-
fined for six weeks., The other group underwent a l2-week confine-
ment interval. The experiment was performed primarily to obtain
nutritional data, but some psychological copllavoration was involved.
These researchers report that the compatible group had a demon-
strably_eésier time during confinement than did the other group
constituted without resard for compatibility. While these re-
sults are encouraging, the research design and assessment metho-
doloz; leave much to be desired.

<

Certainly the wost detailed and well executed studies on

the topic of compatibility in isclation are those which héve been

conducted by Altman and lHaythorm (50-54). Subjects werec deli-
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herately paired to form

t+

vads varying in degrees of compatibility

along dimensions for doguastism, dominance, and needs for achieve-
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our of nine isclated dyads experienced
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difficulties during 10 days of observation, which in the case o
two groups led to early terwmination. All four of these dyads

were thosc cownosed to te incowmpatible. Of further interest to
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our discussicn is that none of the control dyads (pairs not ex-
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cven Lo tho dncompatible groups showsd &l

milar w»roblems. These results clearly demcnstrate that the ne-
cessity of interpersonal compatidbility is dramatically increased

under confinédy isolated settings.

v

espite the importance of these findings no new research in
this area has been generated for the past fifteen years. The

()

Rusaians (53) have reported on the success of a. year long

0f a compatible group in isolaticn, bdut no control group was in-
volved and the eﬁact neasures and data unreported. It would seem
that there is a strong need for further research of this kind.
While Altman and Haythorn based their compatibility dimensions on
studies and literature reviews of warital relationships, it should
be possible to use factor analytic approaches to more precisely
detail what dimensions of counatibility may be important in form-
ing groups in isolation.

At least one cther notable effort has heen made to

lity best suited to group composition anc

%

e

person
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vork performance. Helureich (56-59) and his associates have con-

centrated on the concepts of masculine/feminine traits and achieve-

)

ment wotivation. Iis approach is d601ded1j dlfznrnnv from that

cf Altwan and Haythorn. +while the latter have experimented with
the formation of compatible grouvs based on the ho 1ogc ity/he-

-

terogeneity of individual verscnalities ”1Lh1n the group, Helm-
reich has attewmpted to obtain 2 single cluster of personality fac-
tors advantageous §o cach individual and the group. There is cer-

tainly an advantage to any wmethod which will allow us to assess

(‘i

rew menbgr according to the same set of norms or
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geneous) with other group memvers, It substantially eases our

task if all individuals can be selected on the basis of a cowmon
set of positive criteria. However, Helmreich is quick to note
that other factors aside frowm androgyny will ve important so we
are still faced with the othér issues of how compatible groups
can te couposed. Hevertheless, Helmreich's work is exciting and
valuable and deserves further consideration.

Aﬁdronynz. Androgynouq individuals can be defined as those
that rossess both masculine and feminine traits. Psychological
“aocu11n1ty eing defined as that cluster of characteristics de-
noting 1ndbrumental, goal seeliing orientation; fewininity being
deflined by attributes reflecting psycholosgical expressivity and
sensitivity to the feelings and needs of others. . Individuals cof

eacn se’

"~

possessing both instrumental and expressive traits ap-

pear to have more positive self-concepts, to be more interper-
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ffective, and to

D

stablish more rewarding social inter-
sctions. Given our need to focus more extensively on the social
needs and problewms of mankind in space there appears to be con-
sidéfébiéqﬁérifwfd Héi&feich'sranﬁréach;iiFdfther stﬁd?rgfwfﬁer

Perszonal Attributes Questionnair constr ucted by Spence and Helm-

reicn mizght prove valuable in the design of cur selection proce

D

.dures, Also work done by fandra Bem (Bem Sex Role Inventory, 60)

the wene

o

and others in

\'.)

al area of sex role d“v lopment may con-—
tritute to a bettel understanding of what individual traits can
»

be useful in considering group formation.

Hotivation. !Hsureich has talken the concept of androgyny one



‘ster further and investisated i relationship to achievement nmo-
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(WOFC, 57) Gelwreich isclated turee notlvatloqal factors: Jork
Orientation, characterized by positive orientation toward work

as a rewarding endeavor; Hastery; represaﬁting the desire to solve
difficult problems and to uetter previous ?erformance (a type of
intrapersonal comrvetitiveness); and Competitiveness, defined as

a concern with betterinz others performance and winning in inter-
versonal situations. In several populations studied, Helmreich
found a vositive correlation between productivity/success and nhigh
scores for Work and Mastery along with a negative correiation be-
tween productivity/success and Coxnetitivéness. This was true

for college students with nish grades, vusinessmen with large

annual incomes, and Ph.D.-holdingz scientists with frequently cited

The finding of a negative correlation between performance
and Competitiveness brings up some important points. As Helmreich

points out, hizhly competitive individuals wmay be overly concerned

EN

-

with the prospsct of failure based on evaluation of themselves pri-
marily in comparison tc others rather than in tormq of their own

okjective standards. It is easy to conciude that such an aypproacn
could be gulte deterimental to the performance of groups. Such an

orientation could interfere with optimal individual performance,

suostantially reduce group efforts, and wost probably result in

tic seems to predowminate in the attitudes of many of the astonauts
selected to date. Ve know for examvle that nany of the astronauts

that com-
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retition within the astronaut corp has baen intense at times (LhL).
Yile InLs Lan usroblows during short term m;;»ioxq,
chances for cifficultiecs dufing longer duration flights seew pro-
table

It appears then that the wost successful individuals with
respect té performance Qutpuf are those with high ¥Work and lMas-
tery'characteristics, but low Competitiveness. Interestinzgly,
Helwreich's data suggest that androsgynous individuals may be more
likely to manifest this pattern of motives than those individuals
high either in masculinity or fewmininity alone (they are more apt
to ve relatively high on all three dimensidns).. This adds another
positive feature to the use of androgyny as an importaht concept
in the selectibn of lbng duration space crevws, |

Sompatibility research and the factors cons ed oy Helm-
reich and asscociates deserve further attention. It is hoped.that
researcih on motivation and androayny will be expanded to include
ropuletions in naturally occurring isclated nv1ronvonts. Should

thess faciors prove to be predictive of success in these settings

. 3 L . Fad - B . - - e ~
RS2 1LeCLIon 10Yr LOMEenN 11 ondce

in discussing the cowmplex issues of successfully comvesing
effective groups for space traval the factors of heterogeneity
and compnativility apwmear reuecatedly. Certainly the advent of wo-~
ment astronauts wi}l add tc the problems of group comnosition and
heterogeneity. Alhost no research exists in thié area to allow
us to Tormulated hypoctisses as to ths tywnes of orobleus, if any,

sezually mized crews wmight generate. Certainly nc data exists



wnich would lead us to assume that women cawnot effectively adapt
zed, theres is sone liﬁited data

to suggest that they wnay have somc.advantag es over wmen. jFor ex-
anvle, the Russians report that wowen dppear to édapt_to weight-

lessness faster than men (63). Also, Helmreich found that in

studies of the sexually wixed crews of Project Tektite 1II, a teanm
cf female aquanauts performed at supericr levels to teaws of male

neers on soue tasks (64). Women appear to be equal, or superior
to, men on wost dimensions thus far measured with respect to
spaceflight, 5Studies of hypodynamia at Ames Research Center
(65, 66) have indicated no problems among women in adapting to
the sinulat d conditions of altered pvhysiological processes in
The Hussians report siwmilar findings with regard to sen-
2cion conditvicons, and other trainiag reL mes (63).
Tnere do appear to be some data which raise .the gquestion

tc the de-
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of individual in the adaptavility of women
manding tasks and schedules of spaceflight. These issues revolve
£ the menstrual cycle on female behavior

and periormancc. %hile the extent and direction of bodily acti-

vity is not entirely agr

®
o
o3

upon by investigators there is con-

siderakble cvidance that significant changes do occur veyong those

[

vhich produce the menstrual cycle. These include blood pressure,

7).

(62

metaholic rate, pulse rate, body temperature, and oodv weight (
It is unclear at present whether any of these changes’pose poten-
tial-difficulities to women in space. The provability is that they
10 not, but given Qur relative lack of nderstanding about the
term effects of weishtlessness (see Biomedical Chapter) on

human shysiolosy there isg

Y]
e
@)
e
20
o
o]

at least a cautious notie of
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concern,
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thicre apnsar te be changes in the nsychoso-

o'

matic cc cndition of at least sowe wowmen. For example, Altmann,
Knowles, and Bull (68) found that the premenstrual phase was ac-
companied by irritability and tension among women studied. It

has has been observed that anti-social activity occurs more fr

)

m

guently during the menstruum and pre-menstruum, TFor examyple, se
veral investigators have shown that suicide freguency increases

es (70), and the number of indi-

N

{59), the incidence of crime ri
vidual cases of kleptomania goes up (71, 72). In one study
Schwrarz (73) found poorer overall adjustment, greater emotional

lability and egocentricity, loss of consideration for others and

a decreases in the campacity for planning, organization, and inte-
zration amnong 100 younc WOl

In terus of performazcc outpvut the results are gomewhat con-
tradictory. Sowme investigators have found decreases in industrial
perforunance -(74), duced proficiency on academic examinations
(73), lowered athletic prowess (76, 77), and declines in simple

motor coordination tasks (73) concomittant with the menstruum

(S
§]

and/or prc—m°nstruun. Also increases in the incidence of acci
dent during these phases has been reported (79). Other investi-
gators have observed no difference or actual increases in perfor-
mance (30, 81) during these periods, so the results remain con-
tradictory. This appears to be tied to the demands of the task
and the degree to which uotivation can compensate for the tendency
towardhdecline. The overall conclusion to be drawn from this

iterature is that if significant decrements in performance occur

}.J

ct

hey are wost lik<ly to hapncn when subjects are working at or
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close to the 1imits of thoir capacity.
Ay least cowmoe 2D tho itios acacciatod with tho men-
strual cycle arce linked with the concept of pre-menstrual tension
(FIT). It is difficult to estimate the incidence of FT bescause

of variance in definitions and questions regarding the point where
siuple physiclog ical responses evolve into pathologic processes.
However, Fluhman (82) suggests that 60% of all normally menstruat-

ing women experience mild to severe symptoms. Liab (83) observed

symptons in 73% of 127 student nurses tested whik Rees (34) found

‘4’

sytotoms in 405 of those tested (with 15.6% considered severé).
TVe~e Flwurna are high enough to warrant SQme concern abput what
behavioral effects the wenstrual cycle way have upon wowmen in
space.,

Cverall, there is evidence to susgest that the menstrual

cycle may pose

o
o]
]

[

oblew to souwe women under spaceflight condi-
tions particularly during periods where high taslk demand and in-
tragroup cohesion and interaction are critical factors. However
there is considerzvle variability in the influence of the menstru-
al cycle across the female gpopulation. In all liklihood those wo-
nen who are sign 1fic ntly uublthcted bﬁLorp or durln” menstrua-

tion would selectively choose not to appiy for space duty in énj
zvent., Among those who do anply it wmay ve important to assess
the degree to which p2rsonality and performancs may be affected
by menstruation. In sucih cases where the potential for problems

exists, the use of chemical agents to alter the course of the

cycle may be desirdble., Tor ezample, many wowmen report fewer pro-

»>
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blems with menstrual symptons when regularly using birth control

pills. Hcwever, it should be noted that many women suffer un-

’
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sffects when using the pill and recent evidence in-

P T A P
dicates there is a

r

etontial health hazara to long term users.
This also again bringe up the issue of what effect drug-long term
weightlessness interactions may produce.

The ypoint of this discussion. is not to suggest that the ac-
Tivity of women in space should in any way ve restricted, but
ratzor to point out that consideration for the health and safety
of 21l crew newbers is a necessity. Any factor which might be a
perential deterrant to the ontiwal performance of individuals and
crews as a jgroup snculd and must be subject to research and plan-
ning. It is conceivable that within the overall conglomerate of
selection criteria the influence of menstruation upon behavior may
he important to consider.

tost likely the issue of women in space will not revolve
arcund their individual adantation to the demands of flight, but
rather will be one point in the complex of factors involved in
group interaction. For exawple, one could conceive of problenms

occurring due to the presence of crew members of either sex who

Iy

strong vrejudlces about th
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e approvriate roles and/or ca-

(.

cacities of the sexes. There are unfortunate reports recently
within the wmilitary that scexually mixed grouns have been subject

to abuses of power. [DLxperiments with mixed sex groups in the =ili-

nave found some incidence of con-

b)
[0}

tary acadewnias and at duty site:

bty

lict, particularly around male officers attempting to manimpulate
more junior female persconnel into sexual favors. The current in-
cidence of court hparings rezarding these vproblems involving em-
ployers and employees in the business world give svidence that

this is not a problem restricted to the military., Since little,



if any, rescarch eixists on s¢ 1ly wixed crews under long term,
~otentially bazardons onz it is difficult o predict the

extent to which siwilar problewms might occur in space., However,
there is no question but what it would be advantageous to select
crew members of both sexes who are flexwible and tolerant in their
attitudes and responses toward wmembers of the opposite sex.

There are certainly a host of important research questions

4

hat remain unanswered in this area: ilhat are the effects of a

cr

female leadership command upon wale compliance? Do American stereo-

vyped images of men and women become wore predominant during emer-

ot
(<'

gencies (for ezample, will wmen take unnecessarily dangerous action
to save female personnel in times of crises)? Do social cliches

involving separate sexes result during long term confinement? IFew,

C‘

if any, cf these questions have heen adeguately addressed, bﬁt all
could certainly be important to the successful completion of space
missions. It is hoped that data useful to these and other ques-
tions will be generated by the forthcoming Space Shuttle flights
although they are of considerabvly shorter duration than the mis-

3

engths senerally vteins addressed in this volume.
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dized MNationality Crews

dinsg to the cowplexity of selectiang compa-
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cneous grouns for long term

n
s

flight is the is-

on., As we move toward an era of

i

ue of multi-nationalily select

™

international cooperation in space the need to select and form

crevws using individuals from different countries will become an
L]

13sue.

Certainly we can predict some problems in this process. One

Q
=
(e
=
I)
.‘3

is the izzne of languaze. This apoeared to be the single
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most constraininag problen for the wewbers of the joint American-
! £ of the 1UPC's.  LJhile no sericus problems ware re-

vorted, it ig conceivable that in times of enmergency there would
be a tendency to revert to using one's native language thus en-
hancing communication problems under already stressful conditions.

50, despite t© a common language or the inter-mixing of

r—' =
@8]
<
03]
o
(@}
t5

inzuzl crews there could be problems'due to ac-

1 dialects. Certainly wiﬁhin the Engiish lan-
suage there are subtleties of intonation, inflection, context,
meaining, and interpretation which can influence the degree of

ommunication and understanding among 1ts users. As we increase
the number of personnel with varying language backzrounds the pos-

~

sililify of communication difficulties may increase as well., It
will be important in'the design of the craft for multi-nationality
crews to ensure superior‘communication systems, both.formal and
informal, It may a1so prove useful to code much of the instru-
mentation and equipment with international symbols or at least with
symtols whose meaning héve previously been agreed upon by all crew,
4ith resard to social interactions there may be imvortant

differences to coansider. For example, are the leisure time acti-
Vityrpreférehces o1 ihdividuals from different culturai backgrounds
glznificantly diffegrent? ill diet and food vreferences be a pro-

plem (3nails m

£

y b2 a welcome delicacy for French crew members,
ut 2 dietary liability for Americans!) and if so what kind of
nenu acceptable to all craw wemders will need to be designed?
ia

hese gquestions mitht entail researching the normal cultural npat-
3

terns of countrics repressanted as well as fiie individual preferences

'l

of crsw members on vcard (not a1l French pnr,onnel may like snails



znd certainly sowo

of inter-nationality disvutes and alliances. Also, to what degres

will agency politics and secrecy be an issue? Such questioas as
ttitudes toward female crew members, acceptance of command struc-
ture, role of scientists versus pilots of differing nationalities,

and the entire areca of legal structures and questions have yet to

de are also faced with the question of cultural di i fferences

in the type of individual that wight be considered appror late

for space missions. AMCrlcans nave relied upon the image of asser-
tive, competitive, vpioneer types as appropriate for the early con-

quest of space.

»uld we be as likely to specify thése features
in selecting individuals frow Japan, for example, where at least
desterners have the stereotype that great emphasis is placed on
decorum, mild mannerodnesJ, and emotional control within the popu-
lation? 1Indeed, will we even want to try to specify a common set
of Characteristics desirable and mandatory across all cultures
involved? If so, one prcblem we will certainly face is the issue
of weasurement instruuments. Those test procedures routinely used
for American astronaut screening and selection may be {(and pro-

riate and invalid when used in dif-
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ferent cultures (even when translated into the appropriate lan-

guage). The issue of culture fair tests will be discussed further
1

4g are azin feced with an enormously complex issue for which
L3
if any research is availavle, There do seem to be some in-

teresting wprospects however., The mixed-nationality crews of the
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large 0il supertankers which service so many worlid porto could
provide useful socicmetric dats on crew interact -ions ﬁwd proklenms

as a function of cultural ha ckn“ound Also, the increasing in-

fluence of the Buropszan Space Agency and the possibility of mixed
nationaliﬁy crews on-board the Space Shuttle is an exciting idea
and a postentially profitable source of'data on this issue. It
is hoped that international space efforts will be established and

that persuant with this goal research will be launched to address

the wany issues involved in such a wmulti-nation effort.

L

Comments on Commuonents of Crew Composition

It is clear from the preceding discussion that the question
tive crews for long-term missions is complex
and riddled with uncertainties. Issues of compatibility, sex, and
nationality appear to be‘émong the greatest questions to be con-
sidered. Now that we have established some of the dimensions in-
rortant in the selection of individuals and groups it is important
to consider what selection procedures are currently available to
us and what the abilities and limitations of these techniques nay
be for the purposes of selecting and composing effective groups

space, That dis the intent of the Iollowing sections.

I.J
jon]

ASSmootindT PiECHNIGyUEs POR CREW SELECTION

As discussed in a previous section, our approach to the psy-

chosocial selecticn of astronauts to date has revolved around the
use of extensive psycholozical test vatteries. Psychiatric in-
terviews have alco heen included in the screening vreocedure with

intcrviewers rating each candidate on 17 dimensions including

"drive'', ”depéndencj“, Wsocial relationships'", '"identity", etc.



Referring back to Table 1, a listing is Sho”n of those tests in-
ciusiad in Lho soreoniag batitery. The ftests can he roughly di-

ap s Yt S nde o s e 3 e T R eI ] - 3

vided into thoss measuring cognitive abilities (e.g., echsler,

Doppelt, etc.) and those measuring various dimensions of per-
sonality and psychoscocial effectiveness (MMPI, Rorschach, TAT,

in_ .

4]

etc.). Several important points can be made regarding th
tents and usefulness of these measures.

first, all of the personality indicators used are most fre-

tly employed in the clinical settiing to detect and quantify
ngychopathology. The emphasis is away from the measurement of
"normalcy" and strongly concentrated on psychological deficien-

cies. Indded, the interpretative usefulness of data from ''mor-

mals" is questionnabls (85). 1In effect, these tests are not de~-

singed to generate maxiwmally useful data among psychologically
nealthy individuals as is the case with most of the astronauts

L1t

pplicants to date, ihile they way be useful in selecting "out
those candidates who are truly inappropriaté, their merit in dis-
- tinsuishing awong the remaining non-wpsychobathological applicants
may be poor. Unfortunately, even the heavy loading toward iden-
and classifying tnose who snould not be selected has not
fective. TFor example, in Hartwan and Mclee's
(33) multivariate analysis of candidates selected and not selected
for the Mercury and Gemiri/Avollo Programs the best linear dis- -
criminant classification of loading factors yielded a 19% error
rate. #hile fthis is not a terribly porr misclassificétion rate,
the direction of the errors is significant. ﬁhile only 1 of the
23 not selected Apéllo candidutes was misclassified, 5 of the 9

selected apvlicants (or over 5G/5) were wisclassified. This does

not necessarily mean -

hat those candidates inappropriately se-

[



lected according to the lincar discriminate analysis possessed
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it points to the limitations in using these various measures of
atnormal benavior to make quantitative distinctions among other-
wise normél, healthy individuals. One wmust also consider that so
many other factors were‘considered in sélection besides the psy-
chological ratings that'the actual ability of the tests to re-

pick the wost qualified candidates (psychologically) was

liably
not completely optimal,

These findings should not be tgkeﬁ to mean that the tests
employed are not important and should not be included. It does
indicate that these tests are maximally effective when dealing
w¥ith unrhealthy individuéls and much leoss so with the superior
type of candidate with which we usualily deal. Thus, the tests
can be vory ul 1n screening out obviously inapprooriate can-
Gidates from among the total nool, but give us less help in se-
lecting "in" those candidates from within a suﬁerior group who
are indeed the best suited for lang term group crev duty.

e also must be aware of tle iimitations of these tests even
under the test of conditions when considering their overall re-
The rrojective £ests-have been

liability and validity (36).

demcnstrated tc be particularly suspect in this respect and must
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de ars faced with other problems in Lthe use of these tests.

Certainly in the cake of the Yechsler (if not cthers) the question

pltural bias can be raised as an issue (87). As we begin to

£

Q
@]

ccrult winority acabors for space duty will we face the kind of
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interpretive difficulties which have plagued school voards and

~

Al N 3 S+ s ] T . o < . S Py
affirmative acticon emdicyers who routinely use I.4G. tests with

non-wnite, middle class ncrpulations?

On

(Y]

larger scale the problem of cultural bias in testing
vill pose dimmense problems when international cooperative space

missions vecome a reality. It will not be possible to apply the

same psychological test system to all the applicants from all the
articivating. Instead new indices will have.to be de-
anc employed on a country by ceountry basis, This is al-
ready being instizated for the Space Shuttle Program. For ex-
auple, the German translation of Cattell's 16-PF Test failed to
helpful in the selection of vpilot applications for a civil
aviation company. o0 a new multidimensional perscnality test was

constructed vy Kirsch (88) which hes proved to be highly reliable

sihat this indicates ig that we are faced with the task of
developing a catalogue of psychological requirements which can be

employed cross-culturally in candidate selection. e will have

toe epecifiy a vroad range ol factors Lo ve used for selecting in

]

candidates and allcw each country tc develoyr their own instruments
t¢ accowmplish this end. This will not te an easy task given our
own relative lack of ability to solect in, rather than selecting

Given that we wmust malke usge of those instruments available

to us (and to develop and cmploy new measures such as Helmreich's

Life History Questionnaire to predict viork oroductivity, his Per-
L]

9]
()]

nal Attributes Questicnnaire to measure androgyny, and his Work

and Family Oricatation Onestionnairce to wmeasure motivational
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One method for making fipal selections and group composition

wight invelve peer nominaticns, This technique has proven to be

[

the Antarciic and wmight vprove useiul for personnel selectiion in

snace.
Table 6 gives a listing of peer nowmination items used by
Gunderson (38). Item 10 of this instrument proved to be parti-

cularly useful and had a very high wmultiple correlation with three

other components measured independently (task, emotion, and so-

cizl effectiveness). This itew seems to represent general effec-
tiveness quite well., This particular test procedure nas been used
for over iO years now and has proven to be a useful source of per-
formance measureunent.

Tne vpeer ncomination procedure has also teen used in selec-
tion and group comvosition procedures for submarine amisszions in-
volving small crews. Weybrew (89) used such a method as part of
a larger procedure to match oificer and enlisted study groups for
two- to four-man crews., The procedure proved to work rather well
in producing optimally functioning, cohesive groups.

There are several criti

(¢]

isms, however, which have heen le-
velled at this vprocedure. One possibility is that it werely re-
L]

presents & Y"poonula?ity contest''., The influence of friendships in

11 3

svaying the judzements,of individuals could be a problem in en-

surinz that the truly wmost effective persons are selected. How-
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ever, at least Gunderson's data suggest this is not the casea,

His aralysiszs of pesr aopination data specifically excliudes cholces
ziven to friends (based on answers to item 5). Also, because of

‘3"

differences in station size and therefore th aximum number of
nominations that could be rcceived, the choices an individual re-
ceived were expressed as percentage of total nominations :eceived
by station members. Interestingly, when the ansiysis was also
done by including choices given to friends theré was no signifi-
cant . differences in the data anyhow, This suggests that indivi-
vals, at least in this particular population, wefe able to make
'objective Jjudgements relatively uninfluenced by personél alliances.
A principal problem Gunderson addresszes in the use of peer

o

f acceptability to group membvers. Siple (90)

o
@]

nominaticns is thad

iy

has criticized the use of "buddy ratings" ag disruptive of morale
at the -South Pole. Other observers also have feli tnat the peer
nomination fethod is too personal and tco threatening to psrson-
nel., Gunderson found few prodlems with its use in his studies.
melatively few station wmewbers have refused to provide nominations.
5 are cncouraging, this problem has been re-

rorted withizn our own astronaut corp where peer nominations have

been used in the past (91, 92). It has been reporied tha

ct
[Fo]

g}
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ngminations are locked upon 2as meaningless and iave been conducted
with complaints (62). It way ve difficult to fully use. such a
procedure within a group of hizhly trained, highly dééicated in-
dividuals without the procedure baing too threatening.

Another diffilulty with the procedure is its questionnable

ze with newly formed vpools of apnlicants. As Haythorn (93)

by}
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the individuals know each other very well the nro-
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cedure vorks better than any other we have now have available to

. PR o 1 Y T 4 . I G
compose effsciive srouns, Bub its use in situations (such as

our initia ~onaut seleciion screening phases). where indivi-

[} =
[
“
F
ot

duals who do not know cach other well are brought together for

N

Cn the other hand, Weynhrew (89) has reported successful out-
comes from unpublished data involving an unusual variation of the
peer nomination procedure with totally nnacouaintpd crevmen,
Prior to launching of the ngtilus{ 23 men volunteering for the
mission, were asked to rank order passport-size, face-on photo-
sraphs ofithe remaining 22 men to be onboard prior to becoming
acqguainted. They were to rate the liklihood that they would be-

the sealed

[o N

come friencly during ths two wonths of confinement in

2

a

9]

sutmarine, Jeybrew reports that there wa trong and surpris-

ing corresponsdence tetween the rand ordering of the photos and
the npeer preferences wmeasured at the end of the mission.
Despite these results the use of peer nominations during the

initial screening vhasss probadbly will not be useful in astronauc

selection. It does apwvear that such a procedure could prove help-

ful though in wmaking the final selections and actually composing
4 BT TS At R a3 e e 7 o - . M ead o
cne grouns wnich will enter swnace for long terwm group wmissions.

-~ . - .o ~

Lven then there is the problem of transitivity. As Haythorn (93)

peirts ocut, if you find that person 4 chooses
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he possinility and problem that C will raject A,
Some of these® nrovlews way he minimized hovever if the mem-
A

bers of the availanle pool have considerable knowledge of and in-

teraction with thd other menbers of the pool »rior to group as-
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sirnment {as has bean the casz with the astronaut corp in the

sicue cortainly warrants consideration and de-

. \
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serves further research to validate more conpletely what exactly

are the advantia

192
O

es and limitations,

The petential use of the peser nowination technique brings up
and important point regarding the various phases of the selection
“.aaifienally, distinct phases of selection and subse-
quent training have been conducted rather independently. .In the
case of long term wission sélection procedures it may prove use-
ful to formulate a wore interactive approach to these areaé of
migsiosa preparation. That is, training could be used as a more

dirzct approacir to the question of selection at least on & wmis-

fde

siocn by mission opasiz, The sslection of an astronaut should not
be complete cunce *“raining begins, but rather viewed as an initial

step with the actual training considered to be an ongoing selec-

)

t

ion processz in depth., By continuing to assess performance through-
out the training veriod we could generate a considerably wcre com-
prehensive picture of sach individual than that afforded by the
several hours of testiag employed in the initial scrsening tests.

Lo

Desnite the competence of those who passed high on the initial

g

ur

nsycaoclogical screening testis, 2veryone has a obresaking point., We
are wmuch more likely to gain an accurato estimate of this point by
aszessing the individual throughout the rigors of a strenous train-

ing pregranm,  what better way, for example, to cbserve and measure

' . o . . & . . N - .
the sccial abilities, intra-team conflicts and cohesis

<

eness, a

]

D

vell 2s the range of the individual to handle mersgency problems

than by assessing these factors during the actual training for



flizht. Under these conditicns it would seem that peer nomina-

.
a
ticrs wonld be o very wbla ool in the formation of Zrouns,

nlug we would bave a sirons naceline of sociometric data with

vwhich to assezs ths later effecis of extended spaceflight condi-

ticre upon the finally selected grour and its individuals. By
coserving different coumbinations of individuals attempting to

solve provlems and maintain perfcrmance under the stresses of
training we would have a ready wmade laboratory for making judge-
nments as to which individuals seem to work best together and which

1

have the potential to remain effective during lonz term flight.
If behavioral scientists could be included in this process
it would also establish a desirable link between crew and ground

control during training that could prove heipful should any pro-

g
f"“
D
3
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spychological nature occur during the rission. As dis-
cussaed in the Crisis Chapter, there will be a need for an on-call:
therapist to be availablé for telecommunication contact witn crew
memoers in the evént that any psychosocial problems do occur in
flight. Yhat vetter way to establish the necessary rapport than

1

Lo involve itne ovehavior scientists/clinicians with the crew dur-

("

ing the course of training. The approach has been strong lj ad-
vocated by many vsychologists and psychiatrists involved in the

early stages of the Manned Syace Frosram (85).

~
¥

One technique which could be used btoth during the initial

screening period and during later training pases is situational
. )
testing. This proecedure could serve as a valuable link betwee

the concert of training as selection and the more traditional ap-

oroach ¢f rencil and napbr test battery assessment. Actually,
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a wide runbg 0f possible techni-
dition to our current salsction
hlities are out71ned below.

o
o

usually traced to the

lection of Lntelllge wce agents

tact content of the program veried

ram involved a

izhtly zcross a
intencive
hrOSF e

i10logical tests, and

inte and a number of ingenlous

oview,

cation of ths=

practical p

3rook test, In this

taken to a shallow brook (explained

tasks

Cn

were

o ';

on

a numbder

person's overall capa
werspective intan otherwis

instrunents.

situation a group os six candidates

prog

in

of individuals

of standard

1

extensive life history questionnaire and

employed to permit ob-

bilities

-~ \vras

to ke a raging, deep river)

nk was a heavy rock

(asolgned tc be a delicate ranze finder). There vere trees aleng
oth pands 2and a numver of short boards, three lengths of rone,

a pulley, end a barrel with both ends knocked out on the side of
the river where the candidates began, Their task in this situa-
¢ion was to transport the range finder (loz) to the far bank and
to tring the caps.( ock) bhack to the starting side along with all
rersonnel ‘and any waterial used,

This particular .tu i 1 test provides a good =zawmple of
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under the supservision of tho candidate. 1In the history of the
SIS shoebed the tasie in the allotod tiwme,

vecame so involved and so frustrated they had dif-
ficulty handling the situaticn and their anger. A few physically

attacked their helpers, and some asked to be relieved from the

o]

program after this exercise.
Many of the characteristics wmeasured in these situations

are certaiﬁly ones ve would consider necessary to assess for

long term mpaceflizht crow nembers, Indeed it is not difficult

to imagine that these situa@ions could be altered to more closely

simulate events which might occur in-flight and thereby provide

some dynamic observations as to how potential crew members might

deal with certain emergenices, problem solving dilemas, or deli-

Fa

catz social matters, Some of this idea was even partiaily am=
oyed during our original astronaut selection vrogram. There

viere cevtaln hsycqolob ical tazks (such as the mechanical reaction
time Dbox or the requirement that each candidate immerse his hand
in ice water)_and physiclosical procedures (load tests, etc) which
scrvad the purnose of giving investigators first hand information
on the stress and frustration tolerance of the candidates (43).

ificantly expanded to provide more ex-

tensive observation of how candidates respond Jnder conditions
simulating those nerhaps likely to occur in space,
gir

There was c<ne other ifask ewployed in the original astronaut

gelection vrocedure that deserves menticn at this point. I

irhtlessness might produce
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2 Ltype of reduce zensory imput leading fo the types of sympltoms
well velidated in laboraiory cxperiments of extrewme sén:o yoand
perceptual deprivation. Astronaut candidates were therefore ex-
nosed to a sensory deprivation condition to assess their tolerance
to such a condition if it did occur in space. #hile basically a
véry gsood idea they were only exposed for three hours. Host stu-
dies (96) indicate thaf a critical veriod is more like three or
four days. Not-only'was the veriod used far too brief to observe
any crucial adaptation problems but most ©f the wen were sé worn
down from a hectic week of day nig@t testing that this three hours
came as a welcowmed relief,

Given that many of the symptoms which occur during long win-

—~

ering-over periods in the Antarctic (perhaps analogous to many

| for long term space travel) have proved

O
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to be similar in some ways to those seen in subjects exposed to

lanoratory sensory deprivation conditions it seems fruitful (if not

Q.

essentail) to include a test of sensory deprivation tolerance in

U

cur selection procedure, Perhaps it could.b2 worked into a group

»rocsdure further permitting the assesswment of social relations

(8}

e those permitted by other situational tests,

zraph Coumpany in the 1950's, it has expanded to nearly all situa-

[

4



inaivicual

employed by business to aid in the evaluation of poteatial candi-
dates for various types and levels of supervisory and management

nesitions it has also been used in wmany other contexts. For ex-

anple, by 197¢ five colleges and universities, including the Gradu-
ate School of Business at Stanford University, were using the as-

sessment center method as part of their regular curriculum. With-

]

in sovernwent, the Federal Asronautics Adminstration, the United
States Air Torce and Army, the Internal Revenue Service,. and the
Civil Service Administration for the Office of ianagement and the
Budget have all used this approach to assess various level of ner-
sonnel, Jeferal reporis nave hesn issued which indicate that the
data zenerated frowm this avproach has solid validity (97-99) and
can bz conducted with zood reliability. Let us briefly discuss
some of the defining features of the assessment center arproach.

The first, and certainly a crucial factor, in the usez of this

method 1s a clear and concise analysis of the relevant job beha-
viors tc Pbe analiyzed. This may be accomplished through specific

rreveratory research (perhaps using factor analysis techniques)

cr throuzh collaberative 3«0tLat ions hetween assessment center

g

Next, there is a heavy emohasis on multiple asséssment o

=k

the candidates. At least one (but usually worse) of the techni-
ques used must 1u¢ol«o 2 simulation., Situaticen tasts may include
group evercies, in-basket exercies, and fact-finding exercies

(tc be discussed in a fgllowinz section). Cther techniques may



include pencil-and-paper test batteries, interviews, question-

Cne dwportant point is the usé of multinle assessors. Through-
cut the test vperiod, particularly during situational testing, se-
veral trained assessors ckssrve and rate according to objective
behavioral categories the dimensions of behavior considered iwm-

ortant tased on the job analysis previously determined. Also,

vr3

an evaluative outccme at the conclusion

s

judzements resulting i
of testing is based con pocling information from assessors and tech-

nigues. An overall evaluation of behavior is made by assessors

a2t 2 separate time from observation of tehavior and one single
revort is genarated which represents an agreement among assessors
on the relevant findings and their interpretation. This is an
important feature., The moest reliable and wvalid index of perfor-
wance offered by assessuent center wmethodology is this overall
evaluative score.

Finally, the center. also provides feedback to the candidates
(where desirable and appronriate) and management as to the data
inese sessions can bq used for g@nerating ney person-

nel approaches to compensate and enhance employee performance

znd to give the applicant direct feedbsack resarding their strengths
end areas of needed imvrovement.

Overall, there are sowme wositive analogies between this ap-

€
& )

proach and that used in our astronaut selectiorn to ddte. There
aas always been an emphasis on using multiple assessment techni-
gues (e.g., test Watlerics, interviews, stress testing, etc.).

»

Herz it would seew that the inclusion of more situational testing



need Lo measure social facltors., We have made use of 1u1t1ﬂlc as-—

e S
gveralrLl svaud

aticn reperts and ratings {indesed,
our wmost valide measure of performance proved to be tne overall
eveluation score (33)). It would seem that the current approach
is a soiid one 1if we expand the selection rpocedure to include
more simulation tests and wore emphasis on social factors. It
might prove useful to wedel cur own selection procedure after that
of the. assessment cezanter methodology. Few changes wvould need te
pe wmade and we would ve avle to diréctlyAtap into the data avail-
able from other selsctions to increase our own validity and re-
liability. Since the assessment center methodology makes heavy
use of sivuzational testing, let us return to this topic once more
ang detail some of the tech: 1quos which have developed since the

R

In-bvasket exercises. This task inveolves providing the can-

dicdate with selected bacikiground waterial and references and a pack-
age of problems which have built-in priorities, relationships,

and requlred decision waking. A specified amount of time is al-
lowed for the assc¢ssee to work on the problems during which they
are observed and rated. The actual written material produced can
be later analyzed on & number of dimensions such as organization
and planning, decisiveness, use of delegation, etc. to yield mea-
sures of performance (100). Such a test could easily be modifiad
for use 1in astronaut selection where important comnm and decisions
must be deali with effectively.

Group sxercises, These tasks often involve a leaderless si-

*—l-

tuvation (similar to those ussad by the 035). Two tasks in parti-

cular seen relevant to the 2ssessment of astronauts. In one si-



tuation a group of candidates ars g ven an ambiguous situation

s

a2 2sked to discuns its ramificaticns, They tzey must zZeneratie
o, R e O A Y G s emeimr o e by oy e - o~ . s i 1 Y
suecific selutions and synroaches Lo coping with the proolen.

This test can te a good wmeasure of group provlew solving abiliity
It slso permits assessors to exawine creativity, social tackt, co-
spnerativeness, etc., A similar situational task can be arraaged
to examine behavior in & comvetitive situation. A group can oe

formed where the task requires the individuals to compete against

gach other toward scme nerspective goal., The use of the coorera-
tive and the competitive conditions could be especially enlighten-

ing for astrcnaut selection as it would permit assessment of in-

dividual motivation and drive for achievement as well as the per-

sents ability to suborainate to the needs and goals of the group.

Comments on Selection PFrocedures

The preceding sections have outlined some of the strengths
and weaknesses of -the asscssment procedure and the assessment
instruments currently used for astronaut selection. 7Those points
tlscuzsod with regard to assessment center wmethodology provide

an ideal outline for future assegssment of crews destined for long
térm missibLs: 1) define job related dimensicns of behavior to
rocecd from a consideration of traits
pecessary to the individual and traits necessary to the groun),
2) employ multiple assessment (this would include pencil-and-pa-
est batieries, ztress tests, exposure to seunsory deprivation,
as zelection, situational testing, etc.), 3) employ mul-
tiple assessors uding objective behavicral rating scales, and L)
issue an overall repori and rating which represents the input of

all testing personuel involved. e have a s0lid assessment pro-
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with long terwn

One purwose of careful candidate selection is to minimize

the Zraining reguirvenente. However, the trewendous complexities
involved in space flight and the continuing improvements in en-

¢ hardvare and scientific procedures make the task of

nlv selected astronaut a formidable one.

L.oto first terwine what job related behaviors and avilities
w111 ke reguired, oas (101) has outlined these requirements

for the astronaut wrogram as demanded by Project Hercury (although

}._J

this znalysis seems equally avpropriate for the later U. 5. wmi-
sions flown): 1) "“programming” or monitorying the sequence of
venicle ovperations during launch, ord»it, and reentry; 2) systems

“manga2enent, the monltorz ns and operation of the onboard systems

such 235 the envircnmental Control, the elecbrlcal system, ths

comminications systems, and so forth; 3) the vehicle attit con-
trol, 4) navigation; 5) communications;‘6) research and evalua-

rn

tion. Based on these requirment astronaut training Uror”amq have
regvclved around the following arsas of learning and skill wain-
on; 2) knowledge of space sciences;
%) familiarization with snace fiizht conditions 4) zround acti-

~his skills and athletic condi-

=

vitios; and 5) mllnLtﬂaJC“ of [1li
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YJhile these arvcas of training will’nroo:bly Continue Lo D
iwportant for future lonz terus fljéhts, it is also important that
we reexamine and expand our analysis of the job requirements and
necessary training procedures involved in longer duration mis-
zions. HNone of the above descriptions outlinsd by Voas include
any menfion o the psychological demands of long term isolation
and confinement or the problewms of constrained social interaction
The missions demands and training regquirements which evolve from
this aspect of space are the point of this section of the chavter.

Some of the other important issues fnlatea to training needs

an ke found in several otner chauters (e.g., countermeasures re-

—
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atad to blowmasdical factors are discussed in the Biomadica

O]

LTRSS and

FEANY

Vet

gar itrainins issues in the Ferformance and Cri-

sis hanagement sections, rotational leadersailp and need for leader-

gement Chapter). Here

)
o

ship training in the Crganization and Mana
we deal with some of the advantages and disadvantages cof the cur-
rent astronauif training program and the areas needing expransion to

help crews to effectively deal with the psychosocial dimensicn

Croupn Social Awareness Trainine

Az pointed out learlier in this chavter, the need for group
comratibility way prove to he :1t1cal igsue in the survival and
operation of crews in space. One suzgestion which has been of-

ators (122, 10%) to help illuminate various di-

tivity training, JSuch a technique was used by Dunlap (48) prior

to an investigation of a “four-man crew of collesge students to ve
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coniined in the Dourlas Space Cabin simulator. Dunlap states

de Ty ey e JYURPTROREL I DU R SRS S S T IP TH & S B R W Y, . ~ o e ST PR -y o T N -
COOGT DeNMBIULYLLS Lrillalng UACCULoIAiua il acgualncancesaip pro

o

cess, exposed potontial sources of interperscnal friction, pro-
vided understandinz of iaterpsrsonal problems, and imparted tach-
nigques for controlling frictions that do arise." ‘Wnile there cdoes

arrear to be a need for some type of vehicles by which to help

9]

crews deal with grouvp interactioral vprocesses in space we must

question whether sensitivity ftraining is the best of mechanisus

availavle and what exactly would be the rcle of sensitivity train-
ing. There seem to be at least two potential directiouns one might
take in uSinF sensitivity training. One would be to expose the

votential nrochmb of 1n0010at10111tj w1th1n a group for use as

important in mation in the selection of group members. Another
sould te its use in ironing outl antagonisms prior to flight, sen-

31t

0)
{3

zing individuals to potentially hazardous areas of interac-

tion, and otherwise accelerating the familiarization process prior
to the mission. ‘%hile each of these intents seem reasonable th

are several potential prodlecms in using sensitivity training to
accomplish these goals. Mirst, we know from previous labdoratory
research that one of the phenowena which occur during confined
isolation is a greatly increased acquaintanceship orocessr(Sd
1CIt). The overexposure of individuals clearly leads to the re-
velation of more personal informavion and greater depth of in-
timate communication. IEven in as short a time as 10 days, iso-

lated dyacd members have revealed personal information at an inti- .

(r\

macy level apvroxipating what they had revealed to their bvest

friends. This rapid acquaintanceship leads to the telling of

favority stories, displays of personal idiosyncracies, and the
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revelation of personal information to the point of boredom and

e 2
Liers, He UUsi CQUCOTLY

i aev . bre s s e : § Vet 1S - - I amen e N .
SEa GG o1 wvhether speeding up this

orocess even further nrior to an actual mission is desirable.

!:‘

Perhaps within the constraints of a safe, therapeudic atmosphere
coping with this process before hand will decrease irritations
during missions. On the other hand, would‘such a process uerely
acd to the otherwise complicated and annoying problems of overex-
rosure and boredow during the actual missioﬁ? Dunlap found the
technigue to he nelvpiul prior to m1 sion lengths of 3, 12, 18,
and 30 days, but these are relatively short periods and the find-
ings may not be entirely relevant to missipns of much greater
length, On the cther hand, these cconfinement periods are cowm-

~

le to those used in laboratory studiss of isolation in which

the acqualntancesghin process has been shown o rapidly- increase,
There is simply not sufficient data to fully ans the question

at this timé. Turther research should be direscted at this issus.
At least one other question regarding the use of sensitivity

rainirg has veen raised. Back (105) points out that the cur-
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nlace very heavy euphasis on veing professional

<o

and upon the work requiremenis of wmissiouns., We also know fron

tudies of grouprs under isolated CONdWVL\no that meanin“ful vork

perience, and empiasizing this aspect may make them less able to

structure relaticunshipes in tevas of their work.
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anu,

could certainly be

observed that socia
in the "long cye' c
ainless repetition
ditions unfaverable
fect on work than t

sccial relations.

cf worl has certa'ﬂiy been'(and ¥ill %2) a
space flight smissions, fulure astronauts

ctad for prowess in social abilities., “hile
isruption and antagonism within the group

detrimental to performance. - Rohrer (106) has

1 ostracism in the Antarctic sometimes results
haracterized by long vperiods of inactivity or
of sinple tasks. It appears that in these con-

Froup raps n0rt has wmiore of a demoraliz ef-

P

ing

87

he ability of work to.comnensate for strained

S5till, Back's point is an interesting one that

deserves research and consideration.

The issue of sensitivity training for space crews sesms to
be in need of further research bzfore 1tz role and usefulness can
be fully deteilsd. It deoes scem that it could be a useful selec-
tion tecnnique to aid in composing groups, but whether it is also
of value in increasing grouy compatibility and cohesiveness, de-
creasing individual hostilities, and enhancing the grouy process
in-rlight rewains to be seen.

It is our poszition that scome sort of group social awareness
training would be & usef&l feature of futﬁfﬂ tralﬁlng prégfahs
owever, the euphaszis would be nlaced on betier learning to deal
7itn the personalitics of individual coping with groupr discen-
sion, and otherwisge beco a wmore socially awars: ana'tolerant
team member, This would not necessarily invelve an increased ac-
cuaintanceshiyp proéess or the need for individuals -to drudge up
personal deficitc and mainful experiences as a means for other
group members to be;te; inderstand the personal nesds and desires
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of the iddividual.
Gne other noozinility that ceserves attention is the poten-

tial use of Cesgitalt therapy as wvart of training., One of the wost
requently revperted diags in the study of silated groups in the
Antarctic is the rise in psychosounatid disorders which occur (107).
Chiel among thesc seews to be wigraine headaches,and wmuscular
soreness. Weybrew (108) revorted olmlla problems Ifor men aboard
the &3-day USS Triton'moyage. An average of about 25 vpercent of
chie men on any civen day bad headaches of an undetermined origin.
These findings are provably related to the increased cpnstraint

of sccial interactions,. Because the members of most groups quickly
learn not to alienate one another, iﬁ is common for irritation,

cstility, and anger to be internalized rather than overtly ex-

ng
nressed. Gestalt therapy 1109 has proved to be a -particularly
effectiv; JchOanranmudlc approach for dealing with anger and

ts expression. Perhaps exposure to this type of echplqao during
training would be helpful for crew members when later problems of

may cccur. It is clecar that some type of

internalized antagoni
cutlet is nesded to peramil the ventilation of accumulated annoy-

ances. Tnis and cfn““ vehicles (access to Jchovnera01 t via

communications sytems, training in stress reduction, etc.) shouid

(53]

t

N
!

SLON AR

]
b}
-
O
e
@
o
=1y
t

ur

j 1

Groun Trainings

One large igsue yet to be dealt with is the degree of zroup

soclalization cptimal prior to long term wmissions. How well and
L]

oy closely should crews know 2och other vrior to flying together
during a lons duration .flizht? This h ns back to the guestion

zddressed in the previcus secticn on the possible advantages and
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disadvantages of sensitivitiy and/or group social awareness train-

4 Meartit . Ehere
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milar with each other and able to‘functionias a conesive group
prior to the wission. Such an apprroach would permit us to observe
the group and better deterwine whether 1nd1V1dual conflicts might
occﬁr and to deal with these prior to the mission. Hopefully,
it would also promote a zroup espirit de corp helpful in sustain-
ing motivation.. Je might also exvect that .greater familarization
might enhance greater tolerance,

On the other hand, overexposure of Lnd1V1auals prior to flight.
may add to in-flight mcnotony and teptlally rnduccd social in-
teraction. There are few, if any, instances in the literature

whers groups have teen formed and working c clos 2ly together for

(o]

lonz veriods before beilng exnozed to long term isolation. What
¢ffect does vrior group formation and cohesion have upon behavior
in isolation and how in turn does 1solatlon affect the bvehavior of

laready well familarized individuals? Does the positive effect

of wreviously achieved sroup cohesion minimize the probvlems of the
Zreatly increased acquaintancesniy process ordinarily observed in

}solation or does it contribute to the provlems of bvoredowm and
monotony? Such gquestions are impoftaﬁ% wiih res?ecé to the train-
ing_of'crews for long terwm wissicns. In the past, a considerable
grnount of astronaut traiains has not ceccurred as a group. The
2ztronaut's individual schedules have often been so diverse that
the only voint of regular contact during the week is a special
astronaut corp uc sting (44). HEven then, narj astronauts have been
ple to attend becauses of otheryise pr6551ng demands. Looking

toward lonzer flizhts should a =zreater emphasis be placed on zroud



training throuzhout the program or should training proceed as in
tiie past excent for a very intense period cf group training just

prior to the wission? Such fundaméntal questions will

Froblem Solving

One cua““cb911st1c of astronauts which is and will continue
to be an important is a well developed oroblﬁm solving skill. One
feature we have discussed as being an important facet to identify
duirng selection is this ability. 'Individgal problem soling can
talze place on several levels, some easier éo acquire of train than
otners, ’For'exmpleg mechanical solutions can be achieved by trial
and grror or by a rolte set of rules. Solutions can also be otu-
tainad by understanding principles involving a higher level of
thinking. Herc two phases are euploryed: 1) diséovering general
vroverties of a correct solution; and 2) génerating functional so-

lutior. (110). A third type of problewm solving ability has been

referred to as insizght. This is zaid to occur when an answer
suddenly appears after a period of unsuccessful thouzght., Dach of

these three aporcaches to problenm solving -way involve wvarious.

—
g

inductive (zoing from speci.fi
observations to general principles); 2) deductive (going from ge-
neral principles to specific situatiocns); 3) legical .(proceeding

from given information to new conclusions on the bhasis of explicit

rules); or L) illorical (intuitive, associative, or personal).

s
R

ne cone area that ties togeiner all of these concepts is the

study of creative taisking (111). Creativity involves all these

styles of thnought (in varying combinations) plus fluency (the to-



Several tests nave been devised to measure creativity in-
cluding the Unusual Uses Test (vwhere a person must describe as

many possible uses for an object as vossible), the Conseguences

o7}

m +

Test (where a hyvpothetical condition is stated and the individual
must list as wany reactions as possible), and the Anagrams Test
(where subjects are given a vord and asked to make as many new
words as.possible by rearrnaging the letters). These tests vary

in their validity and reliability but do offer 50 objective in-

e
o)
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ference as to degree of creative thinking a person rossesses.

aight prove usesful to include some combination of these tests
in the astronaut eandidate test battery. A strong provlem solving

aizility will certainly be an asset tc those involved in long dura-

tion wissions where the probability of problews occurring is wmuch

ic training the techniques of individual »roblem solv-
too. Attention cculd ve focused on some of

ful
tne more common reascns for thinking errors: 1) inadeguate infor-

n
l’-l)

mation: 2) rizid wental set: 3) ¢ifficuliies with logical resason-
b - } ) (]

. . \ T SUC S, W ~ S~
ingy and L) oversimvliification.

There will undoudtedly be occassions during whici: group mewm-
pers will ne f with prodlems that wust te dealt with at a

0
9
e
©

group level. The Crzmanization Management Cn pter revi

cf the research d#aling with when problems are best dealt with

>
by individuals and when by grouvs. VWhen ths group process is in-

invoked prior training in different Zroup probien solving techni-
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ques could prove useful, One such tnchq1ou is known as brain-

stormine (112)

e VR B
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The four basic rules of brainstorming are listed below:

1. Criticism of an idea is absolutely tarred. All eval-
uation is to be deferred until after the session.

)

2. HModification or combination with other ideas is en-
couraged. Credit for ideas or keeping them neat is de-
emphasized, ' .

3. RQuantity of i

deas is sought. 1In tnc early stages of
brainstoruing guati rva

25
.y is wmore inmpor ﬂ* than quality.

L, Unusual, rewmote, or wild ideas are sought.

Participants are encouraged to nroduce as many ideas as possible

by removing the tThreat of eavluation. -Onlx after a brainstorming

/

session is coumplete are ideas reconsidered and evaluated.

T

O

this approach we way add the sugzestions of Parnes (113)

nful in encouraging original thousght:

. Consider other uses for all elements of the problem,

Adapt. Consider how other objects, ideas, procedures,

1
2.
or solutions could be adapted to the present problem.

3., Hodify. Consider changing anythln” and everything
that could be changed. :

fraggerate 2verything you can think of.

L, Hagnify,

Think on a grand scale.

5. Hinify. Shrink the problem down to size by conszidering
the preoblem as if there were no differences between ela-
nent of the oroblen. ‘ :

7. Rearrangse. DBrealt the problem into pieces and try
shuffling theu, '

3 4
L

Consider reverse orders, oppesites, and turn

('b

p 1

Combine. Consider all wossible combinations of the ele-
s of the n;obj'm.

Pamilarity and capacity to use thsse principles and the brain-
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thers) could be an advantage for crews

SCOXrnling

harring of evalunation d”rﬂﬂ” discussion

aarrow thinking and conform to group

norms as discussed in the Swmall Groups Dynamics Chapter).

Jhe‘issue of how to evaluate and facilitate problem solving
ability drings up the avvroach our current program has used in
nelping candidates prerare for and cope with varicus types of pro-
blems, varticularly ewmergencies or changes in flight plans. As
Kubis and tclausghlin (31) summarize, overlearning of the mission
taslks to be performed, extensive training in the diaznosis of and

o

means to deal with siwmulated system failures, and comurehensive

emzhasized as ways of building confidence, reducing and controliling
anziety, anc miniwizing potertial problems which.might occur in-
| . here is no question but what this has been a valuable

facet of astronaut training given the wmany emergencies that have
occurred in-flight and the enpertise with which the astronauts

have dealt with thewm, However, in anticipation of future longer
duration wissions tnerc are sowme  potential. provlems with such a

cemrrehensive overtraining azvroach that dessrve attention.

T (ol - ey oy A N L A I - T o -y ] -
Onz of the greatest problens which occurs in confined, iso-
lated settings is monctony and horsdome. Levine (114), in a.

reviey ¢f submarine and Antarctiic studies, comaents that the
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zoredon g0 ofton f21t exists in spite of the fact
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facilities are avatilable to allsviate such a condition. Asro-
snace studies have

reported similar findings (115, 115). This

rroslen secms to be warticularly nrevalent when weaningful work
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lating, challe meaninful work, we nust at least question

whether a rigorous overtraining program wmight reduce the in
value of wission respons bilifies during a long duration fligh
Great caution wmust be taken not to add to the laready great pro-
svects for monotony and boredow which exists for a long term wis-—
sion. This nas not been a problen for short term flights, dut
here there has been cocce onal sig that even sowme pre-
vious astronautﬁihave found flight preparations.and pre- flight
count down (a period we might normally assume to be hl”hL“ arous
ing) to be less than stimulating, Tor example, pricr to the de-
parture of the last HMorcury Project flight, Gordon Cooper f21l

aczlsep inside the capsule durinsg.a long hold before lift-cff (52).

As o the novelty and excitemont of space

lizht decreases and

53ibility that over-

meaninful work in

FPAcCS should be considersd. AL lsast one unique comprowise can
be suzzested for how to desl with this possibility. PFerhaps the
eayproacih of overtraining thosze tasks considered absolutely cru-

cial for mission success could be ceontinued while the learning

he training exor-

cises and academic material learning during the flignht itself,

hallenge and stimulation of meaningiul work would
still be availablet This possibvility would seem particularly
rlausible during cruigse phases of wissions, where only routine

Jevtar +e]- . - s : gL . R T [ El S . N
duty tasls are reguired ancd little in thz wvavy of important mis-



sion goals are involved, It

of mre-Ilishi ﬁvcrirainin: and in-flight schedulsd tréining vrould
ensure nission integrity and yet provide more of that all iwmpor-
ant Factor for individuals in isolation: meaningful work.,

Cne iszsue here tinat would have to be researched further is
the degree to wiich motivational declines in isolation might
reduce the degree and efficiency of learning/training schedulad
in-flight. Levine (114) has observed that awmong isolated indivi-

duals few, 1f any, comvdlete correspondence vrojects brought with

~

n

them for the expressed purpose of filling long duty fres periods

with meaningful worlk, On the otner hand, labor atorf invest tiga-

tors such as Rogers (117) who have specifically assigned learn-

ing materials to be cowpleted during isolation have found them to
o useful as meaningful woris and have observed no reduction in
quality during relatively brief periods of confinement. The key

here may be to ensure that a reguirement to complete certain learn-
ing tasks or training procedures bHe built into the program so

that it is considered an integral ap necessary phase of the in-

Tlight mission. Such external structure wmay be what is lacking
. . [

amonsg otner isclated crews and could be a partial explanaticn

for why soc few projects ars comnpleted by otharwise ambitious and
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ndividuals.

Cross Tralivineg va, Snecific Y'rainines

he aporcach which has teen talien in astronaut training to
¢ate emphasizes cross training each individual crew meuber on a

~

variety of tasks.*® That iz, all team wmembers are trained to be

proficient with the wajority of flignt requirements. On the other

hand, =z zpeciality area is assisned to each astronaut requiring



additional personalized training and qfo ~mation (WOL) Ths ad-
vantzges of tliis approach are clear, zach teanm mewber hag cer-

fcr which they are

v -

rimarily responsibdble, .

hut other crew members are alsc knowledable in these areas and

-

could serve as back ups in the event that one or wmore indivi-
duals were unable to perfor: their duties,

This apnroach has strong weir particularly as we anproach
the Swnace Shuttle era in which individual crew meuber responsi-
bilities will become even wcre specialized. There is one poten-
tial difficulty we should be aware of that could generate fric-
tion among crew members. Rohrer (106) has observed that among
Antarctic conwunlty members '"the occupational role becomes highly

valued by the man, and he guards very jealously the work activi-

o o

ties atiendant to that role™. It would seem that specialized du-
ties a 5 voAmmorial to indivia 1s in isoratior Thils brinse
L1LEe5 are very Lol tant to individuals in isosation. nls Vrings

up the question of how much cross-training and/or specidlized train-
ing should be employed. On the one hand specializsd training and
ies zeew to we important for crews, and yet in the event that
individual cannct adeguately perform tneilr duties a well trained
back up team wmember would 21so seem to be critical. These issués
also pose nrotlens for tho iotion cf roraflonal crew duti és. A

n CRN cyert T A mmp oo e , Tom A qmemens s s Al 2 de m e de
10t implausikhle notion can Le drayn frorm the isolation literature

help alleviate bYoredewm and satia-
tion of interest in any particular duty requirement.'ﬁﬁ ever,

the iésue éf poscessivencess arcund vork duties clouds this idea
suggests an important planning and research topic. The litera-
ture is clear that wien the work roles of each member are unique

and relatively indisgpensable, cach individual is valued and ac-



capted, social interactions become;posiﬁ* vely oriented, and group
nchesiveness iz increased (105, 118)., However, when work: roles

are not cliearly delincated 4roup ﬁroductivity may suffer (119),
anxiety may develop (129) and a low opinidn of one's effective-
nass way occur (121). The implicatioﬁ of these findings for cross-

a4

vs,., sypecialized training, and for rotational crew duties
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further consideration and research.
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Lomuaent alnint Issues
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F'rom this and other chapters it is clear thnat the degree
and additional tyves of tratning needed for long term space Crews
is significantly different than that used in the past. Also, the

scireduling and elﬂhaocs of training wmay be changed based on is-

00w we proceed witn this will certainly depend upon resesrych yet
to be conducted. ‘
One concevnt we might consider is the idea of a life-time as-

tronaut nrogram. Itis wmeumbers cculd be slected for a lonz tern

type of avesome selecilon and training phases which way b2 neces-

zary for the succens of flishts. Gi
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cnormous expensa of
a2 long term wission we cannot afford to leave any stone unturned’

in researching and resclving the nsny issues inherent in such 2

L 1ife time atstronaut corw might involva wmany phases beyond
initial selection svecific wissiocn traininz, Tor ehaubLe, cretl

menuers without uribr cxvorionce in isolated settings night be
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given a year leong assisnment in the Antarctic, What ovetter way
Lo oi the wrohlong of social life in s»acas than to eunarioncs

such difficulties first hand.

Another feature might be the involvement of previduély flown
long term mission crews in the selection and training of future
crews, WYe in fact have already instigated this approach in our
current svyace program. Selection of Apollo, Gemini, and Slkylab

crews included the involverzent of astronauts previously selected

and acguainted with the conditions of NASA training and spaceflignt
itsell. (Lf'_’) X2~-’{—).
One final point regarding astronaut selection and training

needs to bhe wade., Yiien Gons sidering the many issues of svace-
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regsound througnout the litesrature: select
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znd train & supericr crew and all other factors will be ninimized,

great

Indeed as we pointed out at the beginning of this chapizr a g
nunber of potential provlems 1in space can be reduced to the issu=

of hovi zood is the crew and how well can we select and train a

iission team., This focus vlaces considerable pressure on re-
searchers to address the wmany questions of how to select and train

tion and training nust

=2
becone a primary fccus of futurs research if we are to accowmplish
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SUMMARY OF PRINCIPAIL PLANNING AND RESEARCH ISSUES

The adequacy of our current astronaut selecfion and train-
ing pfogram has been repeatedly born out by the success of U, S,
missions to date. Reliance ﬁpon action oriented, extroverted,
emotionally distant indiv;duals exposed to extensive overtrain-
ing procedgres has prcved to be of sigﬁificant value to the suc-
cess rate of the relatively brief missions of the Ménned Space
Progranm, Howevef, there is considerable uncertainty as to how
well the features of this situation can be effectively genera-
lized to futufe long term misSsions of greater complexity and
greater crew heterogeneity. Several key issues demand further
research and planning as discussed below,

As the size and heterogeneity of crews increases the focus
of our attention must be shifted away from an individual orien-
tation to an emphasis on groups. So far we have éoncentrated
primarily on identifying and training individual for ﬁissions.
For future flights the ability of the group to function as a
éompatible, cohesive whole will be a major requirement thus
the need for a group orientation. This radical sift from the
individual to the group level poses;many questions regarding -how
to best select and train candidates for group missions, For
example, we have almost no data regarding mixed gender groups
in isolation., With woumen entering the astronaut corp we have
an immediate need to understand what effects this may have on
group formation and‘functioning, leadership roles and effec-
tiveness, social, work, and morale levels. Further'research

is also need to investigate physiologically determined changes
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in space and how these may affect psychoﬁhysiologic fupctioning
among female crew members, | | .

We also have only sparse data on the functioning of inter-
national communities in isolationf' As we look fOrward‘future
international efforts in space we can anticipate problems with
language and cultural differences and how they may impact group -
functioning in isolation; We have only begun to even consider
these questiohs and will have many issues around how to select
and train individuals from widely divergent backgrounds fop fu-
ture flights. This is an area we will have to make an important
one for future research and planning, ~

For the present, we are more directly faced with the issues
of deiermining what types of characteristics will be mos£ impor-
tant for group members in space. There appear to be some sig-
nificant differences between those individuals best suited to
the rigors of isolation and confinement and the types of astro-
naut proven to be so effective for short term missions. Several
approaches have been proposed in categorizing the traits of the
adaptive group member., One approach focuses on factor analytic
studies of traits endigeneous to those who have scored well on
'supervisor, self-, and peer-ratings in naturally isolated éet-r
tings such as the Antarctic, While these studies give us impor-
tant data on what individual charcteristics are important post
hoc the list of variables is long and complicated and does not
lend itself easily to our own practical needs for space crew se-
lection. It does, ﬁbwever, point out that a number of demown-
graphic, aftitudinal, and experential factors interact as an ag-

gregate in permitting the -well adapted individual'the.flexibi-
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lity, ego strength, tolerance, etc, to survive the problems
of isolated grcoup coafinement, One important point from this
research area stems from the finding that different character-
istics are predictive of success as a function of different oc-
cupational/professional orientations/backgrounds., The fact that
some traits appear to be an asset at some levels of‘professional
expertise, but a liability at others suggests that we may have
to reassess our ability to develop a common set of selection
criteria for all professional classification crew members, For
example, the characteristics which define an adaptablé astroﬁaut
pilot may or may not be the same as those predictive of success
among scientist astronauts. Our own space related data in this
area does suggest that there are important differences between
the personnel within these categories that could lead to con-
flict and/of differential indicators of success in long term
missions, While it does not appear that the post hgg factor
analytic approach can provide all the answers of whom to select
it does provide us with an important database Qith which to for-
mulate our own selection program., While it is implicit in the
interpretation ofﬁthis»data that somehow those individuals who
adapt best must by nature be adequate group members this approach
still appears to focus too heavily on the individual rather than
the group level.

A second approach to the definition of adaptab%lify of crews
comes from laboratory research on group compatibility., Piti-
fully little has reélly been done with this notion. While many
investigators recognize the need to compose groups with compa-

tible individuals relatively few studies have actually investi-
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gated what dimensions might be most important and what similari-
ties and/or differences between individuals along thése dimen-
sions might define compatibility. The most technically specific
series of studies in this area has'defined dogmatisﬁ, dominanéé,
and needs for affiliation and achievement as four‘such impor-
tant dimensions. There is cohsiderable evidence to indicate
that incompatibility along these lines does result in poor group
functioning in isolation. There are probably other dimensions
we should eiplore as well, This line of research certainly de-
serves considerably greater éxpansiqn, but our first efforts
must be focused on better determining what dimensions may be most
important. This might be addressed via the factor analytic me -
thod previously discussed. If we could combine these two ap-
proaches it might permit us to first assess what group compa-
tibility factors might theoretically be most important and then
to actually investigate whether these dimensions of compa#ibi-
lity do lead to differential success of groups in isolation.
Such information would certainly be valuable in formﬁlating fu-
ture apprbaches to crew selection,

Therﬁhi;d gppquch to group codrdinatipn which has béen of:ﬁ
fered seeks to identify certain core traits at the individual
level which are most adaptive to the conditions of group inter-
action, The concepts of androgyny and non-competitive work mo-
tivation have been discussed as possible features of the indivi-
dual which may be adaptive at the group level, There is evidence
to indicate that androgynous, non-competitive wofk oriented in-
dividuals do fare well in groups. Unfortunately, this apprdach

has not been extended to groups in isolation and it remains to
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be seen whether these concepts have équéily high validity under
tliese conditions, |

It is our contention that the‘use of pefsonality dimensions
is quite uéeful, However, there are many other dimensions along
which to assess thé individual aside from sex role orientation.
It may prove useful to explore the introversion/extroversion di-
mension to discover if an "ambivert" personality exists who could
have greater abilities to &eal with the simultaneous demands of
isolation and groﬁp interaction, Our point is that other dimen-
~ sions should also be explored to determine if a group of core
traifs can be identified which will allow us to select group mem-
bers highly adapted to the unusual demands of long term spacé
flight.

While there are at least three broad approaches which have
been taken in determining what type of group member is best adapted
to the demands of isolated group living our ability to use this
data is only as good as our assessment instruments, We may well
be able to define the various traits or dimensions important for
selection, but if we do not have adequate’assessment tools to
measure these cha:acteristicsyac;os§rgroup candidates this data
becomes rather meaningless. To date we have relied primarilyr
on psychological test batteries involving various pencil-and-pa-
per tests designed to measure cognitive, motivational, and psy-
chosocial personality characteristics. Several points can be
raised regarding future implementation of these tools. First,
their assets usually lie in "selecting out" inappropriate can-
didates rather than giving us solid positi?e, "selecting in" ca-

pabilities, Their main.prowess rests in quantifying'patholégy
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rather than ncrmalcy. Furthermore, they do not give us any first
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ta ¢n group processes. For this reason we ar-
gue that other types of tests be iﬁcluded to better illuminate
the social faculties of the candidates., These might include any
of the various situational tasks described in this chapter as
well as the simulation exercises normally associated with the
assessment éenter methodological approach. 'Our-greatest con-
cern centers around how the individual functions‘as a group mem-
ber, Effective individuals may or may not be effective group
members and our task is to view the_individual from within the
structure of the group. For this reason, our assessment tools
must be expanded and modified to reflect this greater emphasis
on the group rather than the individual level,

One avenue of investigation which deserves further atten-
tion is the use of psychophysiological testg as measures of iso-
lation adaptability and problem solving capécity under stress,
Recent work in the field of lateralized brain functioning should
be explored to determine if any relevant concepts can be applied
to the selection of astronaut groups., If indeed hemiépheric se-
paratlon of functlons does lead to enhanced cognitive function-
ing, the ablllty to assess thlS characterlstlc could be a useful
tool for our selection procedure,

Also? further attention should be directed toward the use
of perceptual modes-CNS functioning as a possible predictor of
sensory deprivation tolerance. The application of field depen-
dency tests should pe examined tb determine their usefulness for
our purposes in selecting those most adapted to the rigors of

isolation and whether there is a general link between adaptabi-
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lity to sensory deprivation and the more molecular stimulus con-
straints of isolation and confinement.

In considering a neuropsychological approach to selection
there is considerable need for further information regarding dif-
ferential physical sensitivity to the stresses of space flight.
For example, research is needed to increase:our understanding
of what factors contribute to space motion sickness. Identifi-
cation of the physical and psychological correlates ofithis phe-
nomenon would enhance our ability to more aécurately select those
individuals with minimal sensitivity. |

Along these same lines, we need a greafer understanding of
the relaticnship between circadian rhythm flexibility and the
ability of the individual to wérk and sleep under streséful, de-
synchronis conditions. Those individuals least susceptible to
~the adverse effects of desynchronosis may prove to be more reli-
able during extended conditions influenced by changes in diurnal
cycling both with respect to their work performance and as a so-
cial element of the group.

As we begin to focus more on group proéesses in long term
flight, andttheregpre more on therselecgion of groups patherlthan
individuals, several important issues with respect to training
procedures will demand greater résearch and ﬁlanning. One pro-
spect to be explored is the possibility of integrating:more fully
the selection and training phases of the astronaut program.

While a candidate pool will have to be drawn initially, from
there it may prove ﬁise to consider mission training as aﬁ ex-—
tension of final selection. By continuing to evaluate candidates

throughout training a more extensive (and hopefully useful) as-
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sessment of the individual within the group could be made, It
might prove useful to implement peer nomination procedures dﬁr-
ing final selection stages aléo to help in forming the most
readily acceptable group composition from among candidates, &Si-
tuational testing could also be employed during the training pe-
riod both as a useful training technique for candidates, but
also as a further evaluative check of social capabilities among
the applicants, One type of situational test which might be
most relevant would be a group exposure to isolation. |

In terms of the actual training to be conducted, it may
prove useful to employ some type of social awareness technique.
Some researchers have suggested sensitivity training.' Others
have objected to this on the grounds that it diminishes the im-
portance of work orientation. It is important that we determine
whether any type of group proceés training is desirable and if
so what the exact nature of this training should be.

Another type of training which we can suggest in prepara-
tion for long term missions entails prdficiency with problem
solving techniques. First, there should be some clear guide-
lines estab}ished prefflight as to when individuals are to ad-
dress specific problems and whan a préblém is éo 55 épﬁroéchéd
by the group as a whole., There are certain types of problems
which have been shown to be most advantageously approached by
each of these orientations and it is important that the crew be
aware of this breakdown (see Organization and Management Chapter
for details). At the individual level it m;y prove useful to
acquaint teém members with the types of problem solving errors

most commonly encountered; to familiarize individuals as to how
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to identify and reciify the;e varrieré, and‘tq introdqcé train-
ing methods to aid in generating new and creative solutions to
problems, At the groupilevel, training could be instigated
using brainétorming procedures as an example, to enhance the
effectiveness of crew problem solving capabilities., This pro-
cedure would seem to be especially productive given that eva-
luation of ideas is postponed until all ideés have been geﬁerated.
In theory this should help reduce group bias, pressure toward
éonfcrmity, and reliancy upon the ideas of specific indivi?uals

(all difficulties normally enhanced by the narrowed social%flexi—

bilities of group confinement).
The-way in which we apprdach training will also be im?or-
tant.- For example, in the past we have relied on overtraiéing
and oveffamiliarization as a means of building crew confid%ncé
and as a technique for anticipating as many potential probiems
as possible. Now we must determine whether. the uée of overtrain-
ing may lead to such a reduction of interest in mission taéks
on-board that work will actually become boring, monotdnous;'and
add to the already reduced stimulation., We may wish tb consider
scheduling some types of training in-flight, ?hosg tasks most
crucial to mission success could still continue to be o#ertrained
pre-flight, but some learning would be required in-flight be
provide a source of challenging, stimulating, meaningful work.
Our approach to training must also consider the several is-
sues of specific versus cross training, Will we wish to conti-
nue the current proéedure of training all crew members on the ma-
jority of mission tasks, but with each member responsible for

a different area of specialization? Research has shown that clear
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delineation ef work roles is a necessityffor productivity and
morale in isolation, Individuals experiencing isolation become
highly possessive of their work roies and cling to their duties
as a source of solidarity and stimulation in an otherwise mono=-
tonous environment. This poses some important research questions
regarding the degree ef specialization and cross training we
will wish to persue for long term missions., For example, will
we wish to focus more heavily on specialization so that work
roles can be more clearly demarcated? If so, what effect will
the absense or work slow down of a particular crewperson have on
the overall performance.of the group or their ability to take

up the slack? Will we want to explore rotational duties as a
means of proﬁidingAstimulating and differing work on.a periodic
basis so the individual does not '"burn out" on any one particu-
lar set of tasks or assignments? If 50, will such a rotational
procedure tend to decrease the abiiity of the individual to cling
to their own partieular work as a source of individualized sa-
tisfaction and prestige? Given the overwhelming importance of
work and work roles as &emonstrated in the isolation literature
it is clear that we must address these questions first before

we can most efrectively define what the mission respon51bllit1es
of individuals will be. In more abstract terms, our problem is
to aid the individual in establishing individualized ways of
satisfying needs for prestige, work satisfaction, and group ac-
ceptance while maintaining an emphasis on the overall work pro-
ductivity ef the gr?up and its ability to cohesively handle the
tasks of a mission at the molecular level, We must be careful

that emphasizing group berformance (through cross training for
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example) doeé not detract from the accomplishments of the indi-
vidual or their ability to gain satisfaction with the duties to
be performed., At least with respeét to work our emphasis will
need to be proportioned appropriately to reinforce the group as
a whole as well as the individual within the group. Loée of in-
dividual identity at this level could jeopardize indi&idual es-
teem and satisfaction and therefore productivity., This is a
planning and research area that ceftainly demaﬁds further con-
éideration.

Another question about how we train our crews concerns the
degree of group training timé to be'used pre-flight. It can be
argued that crews which will need to work and relate with éach_A
for long term missions should receive much of théir training
together, Pre-~-flight time could be spent developing group mo-
rale, team coordination, and a sense of group orientation. Such
an emphasis might also serve to illuminate any poteﬁtial group
social and/or working problems before they surface in-flight.

On the other hand, we know relatively little about how the de-
velopment of a strong group pre-flight will affect the crew once
in flight., Will the already well developed acquaintanceship
process aggrvate or ameliérate prbElémé of social boredom in
isolation? Will the types of alliances, friendships, and infor-
mal communication lines developed pre=flight continue or break-
down under the constancies of interaction in confinement? These
issues harken back to our lack of information-regarding fhe ef-
fects of isolation.?n.already well formed groups. Since we have
almost no data available to us on this subject it seems imfera-

tive that one focus of }qture group isolation research be to in-
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vestigate the differences bétween previously formed groups ver-
sus newly formed groups under conditions of isolation and con-
finement. This data is badly needed if we are going to effec-
tively addréss the questions of how and why to schedule group
time and training pre-flight.

While not a finai solution to all of our problems, one sug-
gestidn we can present is the consideration of a life time as-
tronaut corp., By selecting individuals for life sevice we could
employ them in fesearch to answer many of our unresolved issues,
Experiments with group processes could be a phase of their dut&.
They could also be stationed in naturally isolated settings for
training and for 6bservation. Later they could be inﬁolved in
the selection process of future‘astronauts. It is clear that we
need some kind of structured, coherent research program within
.which to exploreAthe many unanswered research questions of long
term flight addressed in this and other chapters, Perhaps the
creation of a life time aétronaut program Would provide the foun-

dation for this venture,
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