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Adaptation to Extreme Environments: Prediction of Performance

This report summarizes a series of studies concerned with
environmental and psychological factors reiated to adjustment or
performance in isolated Antarctic groups. These studies were
designed to provide support for the Navy's psychiatric assessment
program and to aid in selection of suitable military and civilian
applicants for service at Antarctic scientific stations. Possible
sources and effects of stress in this type of confined environment
are considered. Methods developed for the measurement of individ-
ual and group performance are described, and results of studies
coniducted to evaluate the predictive validities of biographical,
clinical, and personality data are presented in detail. Studies
of emotional and motivational changes during the long Antarctic
winter and the relationships of such changes to occupational and
social roles, psychological needs, and effective work performance
are reported.

Introduction

The U.S. Navy has provided the principal logistic support for this nation's large-scale
research efforts on the Antarctic continent over the past decade. The Bureau of Medicine and
Surgery of the Navy has conducted a psychiatric assessment program to aid in selection of suit-
able military and civilian applicants for service at Antarctic scientific stations.

A previous report [66-4]! has described the Antarctic research program, the Antarctic
environnent, distinctive features of the various stations, the composition of wintering-over
parties, and the social background and psychological characteristics of Antarctic occupational
groups, both Navy and civilian. The personnel requirements and selection process for Navy assign-
ments were described in detail.

In the present survey, findings from more than twenty separate studies are susmarized. The
major focus of this review is upon methods for the measurement nd prediction of performance at
small Antarctic stations. The first section briefly considers possible sources and effects of
stress in the Antarctic environment, and other sections deal in some detail with the development
of measurement techniques and the analysis of results obtained from twenty-eight station groups
in eight expeditions. Although primary attention is given to the smeller stations, data from

larger station groups (primsrily s“cMurdo) are reported as appropriate.

lhpozt Nusbers from the Project Rilliography listed in Appendix A. The reports cited give
detaiied information concerning the studies summarized in this review.




Sources and Ei'feets of Environmental Stress

There is no doubt that prolo., d isolation in a restricted environment places unusual
stresses upon small groups. Precise knowledge concerning the sources and effects of stress in
such a setting is lacking, however. The particular features of Antarctic station environments
that are most productive of stress are not known with certainty, but data have been gathered
from participants and from psychiatric examiners which are suggestive. It is known that
reductions in physical activity and social stimulation inevitahly occur in Antarctic groups.

Our test data have shown that not only are individual emotionsl and motivational changes common,
but that some deterioration in group harmony and cooperation also frequently takes place [63-16].

‘The major problem in the assessment of physiological and psychological respinses to environ-
mental stresses is that these responses are usually non-specific. A variety of behavioral changes
may accompany specific stressful events, and it is seldom possible to infer the kind or degree of
stress from changes in response ulone. Obviously it would be impossible to mecsure all of the
many envirommental factors that might have significant effects upon physiological and psycho-
logical functions. We can only note, as best we can with our admittedly crude methods of obser-
vation, those environmental circumstances which are regularly associated with changes in work
efficiency, social behavior, or subjectively reported emoticnal states.

Reactions of persons to variations in external stimulation are assumed to be related to their
personality structures and past histories and probably involve exaggeration of characteristic
adaptive mechanisms. If this assumption is true, it is mor- important for prediction to know the
personality characteiistics and behavior patterns of the individual than to know the particular
kinds of stress that he will experience. A wide array of perscnality measures have been used in
our Antarctic studies, and their ielationships to performance criteria will be examined in later
sections of thi. report.

A study was conducted of the relative stressfulness of Antarctic small station duty as per-
ceived by psychiatric examiners for the Antarctic progrem [62-4]. Eleven different duty assign-
ment re rated by psychiatrists and psychologists as being more, less, or equivalent in stress
to Antarctic small station duty. These assignments were: Antarctic small station. astronaut
training, underground intelligence, SAC alert flight crew, Underwater Demolition Training,
jungle warfare training, DEW-Line svall station, Merine Corps basic training. radar picket ship
duty, nuclear submarine duty, Naval Acedess: 'ining, and destroyer ses duty. In ranking the
eleven duty assigrments on the basis o . -ating assigmed to each by peychistriats and

psychologists, high agreement was revesled (Rho - .94, p > .01}, Far Toe peychiatiiss, only




astronaut training and underground intelligence were seen as more stressful than Antarctic small
station duty, while for psychologists, only astronaut training was more stressful. Thus. duty in
Antarctica was perceived as generally more stressful than most uther duty assignments with which
comparisons were made. Comments given by the screeners to suppert their ratings of high stress
included reference to the threat of death, the continuing need for being alert, being alone or
with the same small group over prolonged periods of time, and having to cope with tle unknown.

The final task for the screeners was that of describing what they considered to be the most
stressful attributes of Antarctic small station duty. The content and analysis of these descrip-
tions resulted in six general content areas described as follows:

1. Confined Isolation: Geographical, social and emotional remoteness with limited space
and abtsence of an opportunity to withdraw or escape from the situation.

2. Continuous Presence of Same Associates: Continuous proximity of others with lack of
interpersonal choice; knowing that one must get dlong with others.

3. Tension Control: Necessity of controlling aggressive and emotional impulses; inability
to relieve anxiety; lack of heterosexual objects.

4, Boredom, Monotony: Sameness of physical surroundings, faces, work tasks, conversations:
lack of stimulus variety.

5. Physical Hardship: Hard and heavy work; cold weather, darkress; certain food depri-
vations; having to work to attain minimal standards for health and safety.

6. Status Limitations: Status leveling, role overlap; lack of immediate status rewards.

In terms of other sources of information, such as post-winter interviews with station leaders
and debriefings of visiting psychiatric teams, the clinical examiners prcbably overestimated the
degree of stress typically experienced at small Antarctic stations; the sources and kinds of
= -ess enumerated by clinicians generally tended to agree with appraisals by observers at the
stations, however. |

A study was conducted of sources of stress as judged by station members ir one expedition.
Wintering-over participants have reported that inadequacy of heat or light has not been a partic-
ular problem. Becausc water must be made from snow and ice Qith considerable expenditure of labor
and fuel, water generally is in shert supply, and perscnal cleanliness tends to become a serious
concern to many individuals after several months of isolatién. Food generally is abundant and of
good quality and represents a3 major source of gratification. although shortages in certsin food
items may be present. RKocreational facilities are generally reported to be inadequate and repre-
sent a significant problem to mary individuals. Space is very limited. largely because of the
enormous expense of Leating living and working aress; crowding was considered a problem bLy alout

ore-third of the station m-mbers. Fire vas a constant concern to & larie mijority of the stetion




members. Worry about maintaining communication with famiiy was expressed by many. The physical
condition of the station and the need for improving facilities was of concern to many station
members. Inadequacy of pay wes a frequent complaint by naval personnel but nct the civilians.
Naval personnel receive no special compensation for duty in the Antarctic.

It is apparent that as a consequence of prolonged confinement and restriction in activities.
many of the usual modes of dissipating emotional tensions cre not availabile. Active sports, many
common social diversions, and sexual outlets are not available. The Antarctic situation confronts
group members with a number of problems that have no possibility of solution during the long
winter confinement period. Men with strong needs for activity and dchievement mi:ht be expected
to suffer more in such an environment than men with lesser needs for mastery over the environmeit.
Deta supporting this hypothesis for Navy personnel will be presented in a later section.

Antarctic participants are typically confronted with an unusual combination of barriers.
deprivations, and annoyances in the immediate environment. Certain individuals find this e-viron-

ment congenial, however; the absence of manv usual social pressures perhaps counterbalances the

miid hardships of life at remote stations for scme participants. Of practical and theoretical

concern are the individual differences in respconse, favorable or unfavorable. to such ciicum-
stances, particularly differences in work efficiency. Later sections of this report will present
a review of efforts to measure personality characteristics aad belavior patterns in this unusual

and extreme situation.

The Development of Individual rerformance Measures

This section is concerned with the development of performance measures for men wintering-
over at small Antarctic stations. The majority of volunteers for fAntarctic duty are initially
acceptable from the point of view of physical, psychological, and occupational capabilities.

The problem remains to select those individuals with the highest potential for effective perfor-
mance at small stations. What, then, constitiutes eftective performance and how can it best be
measured?

An examination of the stated purposes and goals of the pagtciprating organizations ied to
the issumption that work motivation and emotional stability were highly relevart 2o the aims of
the Antarctic progrem. The scientific and operational tasks could not he accomplished without
hard work and persistencr in the face of meny difficulties on the part of most participants; ror
could the planned projects be ac-omplished if group members dev~loped disabling or disruptive

emotional symptoms.




The importance of another behavior area, sociai compatibility or likability. did not lecome
fully apparent until empirical data from several stations clearly indicited ite cisnificance in
evaluating overall individual competence. The seneral concept of effcctive individul performance
over the entire year then appeared to be best apvroximated by estimites ol adjustmnt in three
behavior areas, emotional stability, task motivation, and social compatibilits. Now of these
taken singly was sutficient to represent the concept: taken towether these three compuots
appeared to represent major aspects of the overall criteriou.

Because the incidence of gross ineffectiveness, e.p.. incapacit. due to psreclosis or peicio-
neurosis, was extremely rare and the rate of attrition for psychiatric or motivational reasons
after selection was very low. such infrequent events could not proide an adequate criteria. tor
differentiating per:.ormance. It was impossible to know in advaace what tasks an individia! would
be expected to rccomplish except in a broad sense and unpredicted events bSeyoud an individual s
control could disrupt planned achievement efforts. For these reasons and because ditterent tashe
were to be performed by the irious station members, it war not feazible to establish o <oanin, il
standard of pertformance applicable to all personnel. Furthermore, there was ne practicael was tor
an observer outside the statior to monitor an individual's behavior. 7The only availoble soaree
of information about an individual's performince over the eutire year was from the stution member-
ship itself. It seemed reasonable that the station leaders {supervisors) and other station ~entors
{peer group) were capable of observing whether or not an individual wa: emotionally dic  essed.
socially disruptive, or incompetent.

Preliminary data pathered duri— the ICY period, although iucomplete, provided the tollowing
cesults: (1) significant aygreement was found between station leaders and between supervisors wid
peers both within and betweea time periods, and {(2) siwniticant posi' ve intercorrela’ ions were
found amoc,. evaluations of work, social udjustment, and o.erall effectiveness. 1t was couciuded
from these preliminury studies that station members could be reliah!, differeatiated by peers and
supervisors on the basis of their observed performence. individual performances tended te he con-
sistent over time, and overall evvluations of performance reflected both work and soviai qualities
£ the individual {6237,

During the expeditions of 19 through (962 mew types of supervisor and peer evalustiuns
vere developed and data were obtained from mepbers of seven small *atioss Te3-37. Two prove-
durcs were deviscd to ovtain supervisor evaluations: (1) independert ratinegs of all serslers '

vy

the two station ileaders on 2 series of trai? scales, and {11 fnderertent rankings of 11l xtation

veshers in the order in which the supervizor would select them to serve with him ayain 10 the




Antarctic. leer group members provided Lwo types of evaluations: (1) nominations of station
members which best fit certain behavior descriptions, such as "easiest to get along with," and
(2) rankings or nominations of station members in terms of which men they would choose to serve
with again in the Antarctic. The item pertaining to the selection of station members with whom
one would want to return to the Antarctic was common to evaluation data from all seven stations.
This item, among all of those studied, was considered to be the most meaningful general index of
effective performance. From responses on the "return with" item, subjects within each station
were rankcu separately on supervisors' and peers' evaluations; ranks were converted to T-scores
(mean = 50, standard deviation - 10) in order to provide comparable measures across stations of
different size. A composite criterion score reflecting the combined peer and supervisor estimates
of overall performance, then was obtained by averaging the T-scores from the two independent
sources. Reasonably good agreement or reliability was found between supervisors and among peers
on the "return with" item. Also, the average correlation (agreement) between combined supervisor
and total peer evaluations over the seven stations was .63. The substantial agreement between
the two methods of estimating uverall performance was encouraging in view of the fact that raters
were untrained and often inexperienced, and groups varied in size, composition, and physical
environment.

The next phase of the research involved an effort to identify a limited number of psycho-
logical factors which could account for a large portion of the variance in the general performince
criterion. In addition to ranking all members at the seven stations, two supervisors at each
station independently rated all personnel on 21 behavior traits. Eleven of these traits (lika-
vility, emotional control, acceptance of authority, industriousness, achievement motivation,
motivation towards group, attitude towards project, happiness, alertness, job satisfaction, and
self-confidence) were selected in terms of non-redundancy and rater reliability for a factor
analysis. An additional item, peer nominations for "best friend" or "easy to get along with,"
was included in the analysis.

Two fac.ors accounted for 82% of the variance. One was a general factor and the other wis
a bipolar factor with social-emotional attributes ioading in one direction and task-oriented
attril ites loading in the other. The rotated factor structure was such that three pairs of items
emerged as meaningful concepts; the items in each pair differed in content from the other two.
The three factors cunsisted of the following item-pairs: (1) emotional control and acceptance
of authority, (2) industriousneas and achievement motivation, and (3) likability (from supervisor

ratings) and friendship-compatibility (from peer nominations). These factors clearly represented
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the three components of overall performance hypothesized to account for effective performance at
small Antarctic stations.

The next procedure was to determine the relationship between the three factors and the com-
posite criterion based upon averaged supervisor and 'eer rankings. Scores representing the three
factors were obtained by averaging T-scores for the two items in each cluster.

The multiple correlation between all three clusters and the combined criterion was .89; the
highest possible multiple correlation using various cor hWinations of individual items was slightly
less, .84. The importance of the social compatibility cluster was apparent when multiple cor-
relations were obtained between pairs of clusters and tle criterion. By removing the social com-~
patibility cluster, the value of R was reduced to .75.

A final analysis was that of determining the extent to which the three clusters were con-
sistent in their relationship with the criterion for different station groups and for military
and civilian personnel. The values of R were .90 and .87 for military and civilian personnel,
respectively. Comparing station groups, R values ranged from .76 to .93, but the median value
of R was .88. The three clusters, thern, appeared to have about the same multiple relationship
with the criterion for different groups of personnel.

In summary, the greatest amount of criterion variance was accounted for by the three trait
clusters of emotional stability, task motivation, and social cowmpatibility. The addition of
other characteristics to these clusters, for example, attitudes toward job and project, did not
improve the multiple relationship.

The next phase of the research involved obtaining criterion scores for new groups of subjects
[65-6]. Supervisor ratings and peer nomination data were collected from personnel at eight small
Antarctic stations over a two-year perjod. Stations ranged in size from 12 to 35 men. Criterion
data consisted of independent ratings by two station leaders on a set of behavior traits and peer
nominations on several of the same or comparable traits. Scores were derived on each supervisor
cluster by averaging ratings from both supervisors over all items and both administrations.
Members at cach station were ranked on the average rating for the cluster, and these ranks were
converted to T-scores in order to render the cluster scores cowparable across stations.

Mecasures of the three trait areas by the two methods, supervisor rating and peer nominations,
were intercorrelated separately for the two expeditions. Results are shown in Table 1. All
intercorrelations of trait clusters within and between methods are presented; internal consistency
reliabilities are estimsted for each of the measures. The carrelation coefficients underlined in

the Table indicate that there was substantial agreement in weasuring the three behavior areas by
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Table 1

Intercorrelations for Different Methods of Measuring Three Performance Areas?

5} I 5 Ey Ty &
First Year
Supervisor (N = 64)
Emotion; (72)P
Tasky 12 (56)
Socialy 47 29 (61)
Peer (N = 75)
Emot iony 59¢ 10 42 (80)
Task, 29 45 30 53 (78)
Socialy 38 32 48 64 60 (63)
Second Year
Supervisor (N = 64)
Emot:lonl (75)
Tagk) 66 (60)
socialy 78 527 (76)
Peer (N = 64)
Brotiong 48 53 40  (13)
Tasks 47 64 33 64 (83)
Socialy 39 43 51 57 53 (82)

8211 coefficients are Pearson correlations averaged over stations; N = 64
for all correlations except for the first year Peer sample where N = 75.

bEst imeted supervisor reliabilities in parentheses are based upon weighted
averages of inter-rater correlations over stations corrected by the Spearman-
Brown formula; estimated peer relfabilities are based upen averaged split-half
reliabilities over stations corrected by the Spearman-Brown formula.
€Underlined values in diagonals represent convergent validities for two methods
of measuring the some traits.
the two methods, but it ic apparent that the three concepts overlapped considerably in the minds
of the raters as can be seen by the high intercorrclations among cluster scores within a given
method. .
The results indicsted that reliable measurement of important behavior characteristics is
practicable in the Antarctic environment and that the concepts measured are meaningful to untrained
observers. The three performance scores described above and tuo others -- leadership ability and

overall effectiveness —- have been utilized as criterion measures in a series of studies to test

the validities of bfographical data, persomality ratings by psychologizts and psychiatrists, snd
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personality inventories for Antarctic selection. The results of thesc studies are described in

the following sections.

Prediction of Individual Performance

The difficulties of measuring performance or adjustment at Antarctic stations were evident
from the discussion in the previous section. Although reasonable reliability and stability of
interrelationships were demonstrated for the performance measures developed for small Antarctic
stations, it must be emphasized that these measures are fallible estimates, largely based upon
subjective judgments, and influenced to some degree by particular value systems of station leaders
and unrecognized or perhaps unpredictable environmental factors. With these limitations of the
criteria in mind, we proceed to the description of validity studies utilizing biographical infor-
mation, psychiatric evaluations, and personality inventories obtained in the psychiatric assess-
ment program.

Biographical Predictors. An individual's life history and present status are generally
D1Ogr g y

viewed as appropriate sources of data from which to predict future behavior. The ease of
obtaining this information, its reliability, and patent face validity make personal history data
an inevitable part of personnel assessment programs. The validity of biographical variables for
the prediction of adjustment or performance, however, cannot be assumed but must be demonstrated
for each particular setting in which such information is to be used.

Because the military and civilian groups differed in work roles, social and educational
backgrounds, and methods of selection, validity studies have been conducted separately for the
two groups. Primary attention is given to Navy participants in the Antarctic operations in the
analyses to follow. Results for civilian participants are cited where available and appropriate.

Several momths prior to their deployment to the Antarctic, subjects completed a biographical
questionnaire that elicited information concerning military status and history, intercsts and
hobbies, family and educational background, and pre-military vocstional experience. Pertormance
seasures were derived from evaluations by station supervisors and peers as described in the
previcus section.

The first analyses to be considered were based upon peer evalustions collected from both
small stations (15 to 40 men) and large stations (80 to 100 men) during the period of the IGY
(International Geophysical Year) [65-7]. A second set of data -~ independent retings by two
supervisors — vas cbtained over a two-year period from Navy personnel at the large permgnent
base at NcMurdo Sound [64-22).
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While the ICY data generally were not productive of significant relationships, age, and
rank (pay grade) were highly discriminating (p > .001) with respect to the peer criterion. Years
of naval experience and marital status (married) also were found to be positively related to per-
formance. In addition, low frequency of worship and a large amount of reading (of books and
magazines) were related to the positive pole of the peer criterion.

In the second sample (McMurdo Sound), age, rank, years of experience and marital sta‘us
(married) were found to be significantly related to the supervisor criterion -- each relation
being in the same direction as that for the peer criterion in the IGY groups. Frequency of
worship, however, was not found to be significantly related to the McMurdo performance criterion
(as it had been related to the IGY criterion). Several other variables that characterized an
individual's personal and social background, namely, education, education of parents, urban-rural
residence, and number of siblings, did not prove discriminating with respect to the supervisor
rating criterion. Finally, two composite scores which had been derived from a number of separate
personal history questionnaire items were included in the analysic for the McMurdo sample. First,
an act.ivities score was developed on the basis of an individual's participation in sports, clubs,
hobbies, and reading activities. Second, a delinquency-truancy index was constructed from items
pertaining to arrest, expulsion from school, running away froe home, and being frequently truant
from school. Both the activities score and the delinquency-truancy index were found to be
significantly related to performance.

To sumarize, results for the IGY and McMurdo samples indicated significant predictive
validities for biographical items pertaining to occupational experience and general maturity.
Evidence of past delinquent behavior was found to be associated with less effective Antarctic
perforzance, while an index of avocational interests and activities was found to be positively
related to the supervisor criterion in the McMurdo sample.

During a five-year period, biographical and criterion data were obtained from members of
fifteen small stations [65-7]. The total sample was divided into two series of stations, repre-
senting the first three years and the last two years of the study. In addition to evaluations of
overall performence (by supervisors and peers combined), criterion scores representing emotional
stability, task motivation, and social compatibility were ut{lized.

Age vas found to be positively and linearly related to the emotion and the oversll criteris
in the first series of small stations — & result ‘hat parelleled the results for the large
stations. In the second series of stations, a significent relationship was found between age

and the oversll criterion, but this relationshir was non-linear because the middle age group
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(24-30 years) scored lowest on the criterion. A disproportionate number of older men, however,
were in the superior performance category.

Rank proved to be discriminating in both series of groups. In the first series, second
class petty officers scored lower than did the men in all other categories (unrated men and
third class men, first class petty officers and chiefs) on the social criterion; in the second
series, second class and higher petty officers scored low on the social criterion. In the second
series, second class petty officers also scored much lower than did mer in other grades on the
emotion and overall criteria.

Naval experience was found to be significantly related to one criterion measure only -- the
overall criterion in the second series. The middle experience group (4 to 10 years) was lowest
on this criterion.

Frequency of worship was found to be discriminatiny for both samples. Individuals reporting
low attendance at organized worship scored highest on the emotion criterion in beth series.

Interest in hobbies was found to be related negatively to the social and the overall criteria
in the first sample and negatively related to the emotion criterion in the second.

The activities score (hased upon club membership, sports participation, and hobbies) was
available only for the first sample. It related significantly to three of the four criteria in
a negative direction, a direction opposite that obtained for large station persoanel.

The delinquency-truancy index, available only for the first series, proved discriminating
for the emotion and overall criteria in the same direction as that found in the earlier studies.
A number of the biographical items did not relate significantly to any of the criterion
measures in either of the smll station samples. These variables were education, marital status,
parents’' marital status, rural-urban residence, changes of residence, region of residence, and

family size.

It was notable that the cluster of variables which pertained to avocationsl interests and
activities (i.e., variables such as clubs, hobbies, reading, and sports) was strikingly different
in its relationship to performance in the two settings. At the smell stations, where opportu-
nities for avocational activities are very limited, preferences far such activities were found
to be negatively correlated with adjustment. At the larger stations, where recrestional snd
social activities are more varied and sore readily available, participation in avocationsl
activities vas found to be positively correlated with the perfarmance criteria.

Another shift in the significance of perticular categories of fnformstion occurred with

respect to the frequency of worship itim. In the IGY period, a clearly linesr and negative
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relationship was found between frequency of worship and the peer criterion. For the small station,
a non-lineer relationship was present in that both the "never"” and "regular" attendance categories
were found to be associsted with superior performance, while individuals reporting irregular attend-
ance scored lower on the emotion criterion. This result implies that persons firmly committed to
attsndance or to mon-sttendence at arganised worship adjusted better than others st the small
statione.

The fact that many life history or status cheracteristics are non-discriminating with respect
to Antarctic performence emphusises the fact that the use of biographical data does =t offer an
easy answer to persormel assessment in this setting. There is nothing in our data to contradict the
proposition thst the Mavy man who would be effective at the large Antarctic base, McMurdo, is likely
to be the individusl who would be effective in other duty assignments. Importamt qualifications
must be added for the men assigned to small stations, however. Rank and experience do not have a
simple positive relationship to performsnce, and personal needs for avocational activities have an
important meaning for the small station environment that is different from that of the large station.

A separste study was conducted of relationships between biographical attributes and emotion,
task, and socisl criterion scores for civilian personnel from seven smsll stations [64-4]. The
scientists and meteorology or weather ; rsonnel were treated as separate groups.

Among the weather persomnel, age and job experience were correlated with the task and emotion
criteria. The same finding was obtained esrlier amcng Mav¢ persomnel. Neither of these two vari-
ables was positively correlated with performence 23ong scient ists, except for a moderate positive
relationship between job experience and the emotion criterion. Education was more importart among
the scientists tlmn axnong the weather personnel. For both the wexther and science personnel, being
marricd and attending church seemed positively, though not in each case significantly, related to
perfarmsnce. Similar to the findings among military persomnel, frequent reading and much avoca-
tional activity tended to be unfavorable for the weather personnel, but this was less so for the
scientists. Urban-rursl residence presented conflicting relationships with the criteria for the
two civilian groupe, urban residence being nzgatively correla~ed with the task and social criteria
for westher personnel and positively correlated with the emotion and social criteria for the scien-
tists. Urban residence tend~d to be positively related to the emotion criterfon for all groups,
Navy included. Also, a positive correlstion was observed between family size and task performance
for all groups, although not significant in each case. The results for the military and for the
two civilian groups indicsted that the attributes are not equally cffective as predictors of per-
forwance amon? 811 occupsticos]l subgroupe. Specific biographical attributes relevant to perfor-

mroce for esch occupstiomm]l group must be identifted.
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Psychistric Evalustions. Plans for satellite space stationg, lunar colonies, and undersea
commnities cull attention to the increasing demands upon psychiatrists and psychologists to aid
in the selection of persomnel for tasks and envirorments zbout which relatively little is known.
Corducting psychiatric evaluations of Antarctic volunteers presented similar problems. Although
more knowledge has been disseminated about living conditions in the Antarctic than about those
on the moon, it i{s reasomable to assume that most of the clinicians involved in this assessment
program had received little informstion concerning details of everyday life in the Amta:c llc.
Because the wintering-over personnel cannot be evacuated once the winter sets in, it was obvious
that a major objective of the screening process shou’d be that of eliminating the potential
psychotic or seriously disturbed individual. But within the population of healthy volunteers,
the psychiatrists and psychologists were expected to predict potential adjustment levels. To do
this with relatively little informmtion about Antarctic life situstions, with no personsl experi-
ence in the Antarctic, and with no feed-back on their previocus evaluations was a manifestly
difficult task.

A study was conducted to identify same of the assumptions held by peychiatrists and psychol-
ogists who examined candidates for Deep Freeze and to determine the extent to which such assump-
tions were shared by the screeners [62-4]. Twenty examiners were paired so thet one peychiatrist

and one psychologist warked together throughout the screening program as a team. Each team
screened appruximately 20 candidates. Screening one candidate at a time, the peychiatrist inter-
viewed the candidate for approximstely one-half hour, and the psychologist, during another period
of time, administered the Rorschach to the candidate. Upon completion of the assessment period
for each applicant, the pesychiatrist and psychologist independently evaluated the individual on
each of nine specific adjustment areas and one overall adjustment scale, using a S-point rating
system. To determine the extent to which each pgychistrist and psycihologist peir agreed on their
genersl evaluation of each candidate, the two sets of ratings for each candidate were pooled into
two summed scares, then, the scores were carrelated for each screening team. Agreemsnt (corre-
lation) between psychiatrists and psychologists ranged in value from .38 to .82, all correlatiors
being significant beyond the .10 of confidence. The aversge correlation between psychistrists
and psychologists was .60. Thus, oversll agrecmemt between these clinicians wer quite high.

The peychistrists and peychologists aléo ranked 11 personsiity traits and defense mechanisme
from most to least unfavorsble for successful adjustment in a smmll Antarctic station setting.
Significant agreesent was obtained within eachi group of scraeners. Because there was significant

agreement among peychiatrists &nd among psychologists, the aversge rank order of the t.aits sid
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mechanisms was detearained for peychiatrists as a group and psychologists as a group. A rank
order correlstion of .38, significant beyond the .01 level, revealed high agreement between
psychiatrists and peychologists. The rank order of traits and mechanisms from most unfavorsble
to lsast unfavarable for the two groups combined was: paranoid, psychopathic, dissociative,
phodbic, somstising, withdrawing, mssochistic, schizoid, otsessive-compulsive, rationaljzing,
and repressive.

In summary, the Deep Freese examiners of this study held similar assumptions about relevant
persomality characteristics and agreed substantially in global predictions of Antarctic adjustment.

Two further studies were undertaken of agreement in personality evaluat ions made by psychol-
ogiots and psychiatrists. In the first, agreement achieved by experienced clinicisns in rating
perscnality characteristics of Navy volunteers under four different screening conditions was
studied. In the second study, an effort was made to identify characteristics of clinicians and
factors in the situetion that were fuvorsble or unfavorable for agreement.

In predicting personal adjustment and on-the-job effectiveness in unusual settings, person-
ality characteristics as well as intellectuai and technical abilities must be taken irto account.
Psychiatrists and psychologists in military settings are routinely called upon to assess strengths
and weaknesses of healthy individusls. The reliability of such personality evaluations is of
serious concern because predictious and decisions based upon them csn seri~usly affect human lives.
It is obvious thet clinicians often differ among themselves in their impressions of personality
cheracteristics and dymemics. To what factors in the clinicians or in the situation can we
attribute such disagreement?

In the first phase ol the reliability study, each of 719 Navy Deep Freere volunteers was
independently examined and rated on nineteen personality traits and adjustwent predictions by a
psychiatrist and clinical paychologist [64-9]. Rating tems consisted of common adjectives or
brief sentences descriptive of personality traits.

Rorschach examinaticns were used by the psychologists a8 a source of {uformtion for the
first year's sample of rstings. Trait ratings were filled ot shortly sfter the administration
of the Rarschach. A clinical interview anrd a biographical questionnaire were utilized as the
source of clinical deta during the second year. FPsychiatrists relied upon interviews and bio-
graphical ir crmation both years.

Appraximitely one-helf of the military personnel were assessed at special screening centers
each of the two years of the study. The other half were examined at four naval hospitals by

professiomal staff mombers in the psychistric services of those hospitals. Almost all of the
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pairs of clinicians from the hospitals had previously worked together, but only a few of the
clinicians at the special cemters had ever worked together.

Pearson correlation coefficients which reflected agreement between judges were generally
significant but uniformly low, indicating that the judges could not agree with high consistency
in evaluating specific personality attributes. Agreement was generally lower over thec nineteen
traits mder the condition of different assessment methods used by psychologists and peychiatriste
(Rorschurhs versus imterviews) as opposed to the condition of both clinicians using the same
methods (interviews). In the other comparison, clinicians who were not experienced in working
together agreed about as well as clinicians who regularly warked together.

Ratings were more reliable for the overall effectiveness items than for specific traits.
Psychologists' retings were significantly less favorzble and showed more variance in the first
year (Rorschachs) than in the second year (interviews). In the second reliability study, 35
clinician teams, each composed or a psychologist and a psychiatrist, rated more than 700 Navy
and civilian Antarctic candidates o. the same nineteen items described previously [64-18]. Teams
were ranked with respect to average reliability coefficients for three overall effectiveness
ratings, then grouped into three levels or categories of agreement — high, medium, and low.
Teams were similarly classified with respect to average reliability coefficiernts over sixteen
opecific personzlity traits. Teams also were ranked and grouped with respect to sums and differ-
ences on a number of other variables, and these were related to the greement variables by chi-
.qudre tests. These independent variables were: professional experience, Deep Freeze experience.
favorability of ratings, dispersion of ra*ings, deviztion from modal profile, agr.ement between
profiles, and agreement in trait values. Additional measures were constructed to reflect degrees
of similarity or difference between clinicians on the above variables.

Fifteen of the 35 teams achieved reliability coefficients for the overall effectiveness item
exceeding .50; thus, many of the teams were able to agree substantially on global predictions of
adjustment. For the same teams, agreement on specific personality attributes generally was much
lower, sveraging .30. Considering all rating items, the general level of agreement was low,
although there were wide differences among teams.

Few of the charecteristica of tme clinician teams were found to be significantly related to
{nter-rater reliability. Clinicians who rsted unfavorably and who had relatively little dispersion
in their ratings agreed beat with other clinicians . mking glohel evalumtions. Similerit: in
recent professional experience almo favored agreement. TFor reliability on specific traits,

sinilarity in type of professiofml experience, amournt of similarity of deviation from modsl rsting
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profiles, and agreemsnt on the relevance of traits were most important. It was evident, however,
that relatively little of the variance in team sgreemesnt was explained by these team cheracter-
istics.

The faregoing studies revealed that the reliability of clinical ratings generally was low,

but agreement varied with the assessment condition. In this section, studies of the validity, or
predictive valus, of clinical evalustions for the Antarctic setting will be reviewed. The validity
of judgments besed upon clinical methods, such as intarviews or projective tests, has been per-
sistently questioned over the past 15 years. Meehl (1954), in summarizir] research on the accu-
rucy of clinical judgeeuts more than a decade ago, suggested that such predictions often are in
errar becsuse the clinicizn typicail:' does not know what weights to give the variocus items of
inrorsetion nox how to combine them efficiently.

In spite of the admitted weaknesses of clinical mei*ods, the interview continues to be the
preferred technique for assessing persomality. In many situstions more efficient techniques
simply are unknown or are not available. Whatever clinical methods are utilized, however,
validity cannot be assumed but must be demonstrated for that particular setting.

The next series of studies waas concerned with relationships between clinical ratings and the
performance criteria de rloped for Antarctic stations [65-14]. Assessment conditions differed in
terms of three factoars: amount of variance in the perfcrmance criterion, methods of clinical
appraisal, aud the amount of standardization of instructions to examiners. The poesible effects
of the different assessment conditions upon the validities achieved in the Antarctic setting were
evalusted.

4s described previously, each candid~le for Antarctic service is examined and reted independ-
el ly by a clinicel paychologist and psychiatrist on a rating schedule containing a series of
personality traits and adjustment predictions. Differenmt rating schedules were employed in the
sevars] studies reported. FPersonality cariables in all ruting schedules were common traits repre-
sented by adjectives or phrases descriptive of personality and presussbly relevant to adjustwent
in smml) groups.

Joint peychologist-perchiatrist ratings of overali effectiveness which weve utilized in both
IGY expeditions were substantislly related to supervisors' performsnce evaluations. These results
vere repartud by Nardini, Herrwann, and Rassussen (1962).

In the second of the twe IGY expeditions, i~dependent ratings by peychologists and psychis-
trists were correlsted with supervisor and peer criterion scares frox four statfon groups. The
indjviduals studied in this expedition varied counsiderably in the quality of their perforwance

compared with later expeditions, both in terms of renge of occupational experience and in terwms
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of actual adjustment difficulties reported by participamts 'and leaders.

It wag anticipated that each clinician might contribute uniquely to the prediction of adjust-
ment based upon these largely independent sources of infarmation (Rorschach and interview). Table
2 indicates that this was not the case; only the psychiatrists' ratings based upon interview data
ccutributed to the validity of the clinical assessments. Psychologists' ratings proved discrimi-
nating on only one trait, while psychiatrists' ratinge were significant'y related (p < .10) to the
supervisor criterfen on five items. Paychiatrists' ratings were discriminating with respect to
the peer eva’ ~tion scares on seven items. These significant correlations were all in the expected
direction and in combination provided consistent evidence that peychiatrists' judgwents based upon
interviews were predictive of performmnce in the Antarctic setting under conditions of large

variation in perforwance.

Table 2

Correlations of Clinical Ratings with Performance Criteria:
First Ratii; Schedule?

Psychologist Psychiatrist

Item Supervisor Peer Supervisor DPeer

Likable 03 -01 00 27P
Prefer to Work With 16 05 17 155
Direction of Hostility (Others) -18 -09 -11 -04
Assertive-Pasgsive 12 02 % 00
Tenee-Relaxed 04 -03 - 2b 14b
Self reliant-Dependent -04 -10 -03 -19t
Hostile-Friendly 26b 13 29b 17b
Modest-Boast ful -07 -04 -15 -07
Self denying-Self indulgent -02 o1 25d -09
Withdrawn~3Sociable 03 09 04 13
Adaptable-Rigid -06 -10 -80° -31b
Overall Evalustion 17 3 24 23b
N 76 158 76 138

3Values 2re Pearson vorrelitions; decimals are omitted.

Dyalues are significant {p < .10, two-tailed test).

The next series of clinical predictions studied were those for mewbers of eight somll statvions
{i4 to 26 men) in three expeditions subsequent to the IGY. Navy pursonnel or these expeditions
were more highly selected in terws of experience and past performance than had been tiw caze in
previous years; in addition, a higher percentage of candidates (1C to i5}) were disqualified for
peychiatric reascns during the screening process. This greater selectivity served to raise the

generul quality of perfcrwance and to reduce its variarce, thus mmring predictions more difficult.
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Results of the clinical evaluations wade in this pimee of the study were consistently
negative. All ratings aind scores were correlated with supervisor and peer evaluations comparable
to those used earlier. Neither the genersl evaluation sceres for individual clinicisns nor the
acores hased upon joint retings were significantly related to the criteria. It wes ccncluded that
for the smmll stations of thewe three expeditions, the two clinician groups, either separately or
Jeiutly, were unable to prediect performance evaluations in the field.

Clinical ratings similar to those described above also were available for Navy personnel
assigned to the large Antarctic base at McMurdo Sound over a two-year period. Perforuance evilu-
ations were obtained frowm the medical officer and executive officer ~f the station in both expe-
ditions in the form of a 5-point scale ranging from "unacceptable" to "outstanding” performance.
These independent ratings were averaged to obtain an overall criterion estimate. Joint psycholo-
gist-psychiat..st predictions of performance on the same 5-point scale ("unacceptable" to "out-
standing") were correlated with the criterion scores in both expeditions. oeparate psychologist
and psychiatrist ratings were available only for the second of the expeditions. Because the work
and social enviromment at the large Mciurdo Station was quite different from that experienced at
the smaller stations and more similar to that of a typical Navy base, it was of special interest
to compare the validity of clinical predictions for the more "normal” environment of the large
station with that achieved at the smaller stations. At the same time, the quelity (criterion)
range was somewhat greater at the larger station because of a rnumber of less experienced men were
accepted and selection standards generally were lower than for the small stations

For the two expeditions (# = 184), the joint clinical pradictions coxrelated significantly
with the supervisor c.iterion (r = .19, p < .06). In the second, expedition, independent ratings
by the psychologists and psychiatrists were summed to provide general evaluation scores for each
group. The psychologists' evaluations (based upon Rorschach examinations) were not significantly
~orrelated with the supervisor critericn while the psychiatrists' acoree (besed upon imterviews)
were significantiy correlated with the critericen (r = .26, p < .05). None of the 12 specifi.
trait ratings made by the psychologists was significantly related to the criterion. Significunt
clinical prediction, therefore, was achieved for the large station environment but only by the
paychiztrist examirers using the interview procedure.

In the mest recent studies of this series, Navy and civilian members of eight small station
groups (12 to 35 men) Cduring two expe?!.ions were clinically examined prior to deployment to the
Amtarctic and were evaluated on-the-job by station supervisors and peers. Performance variance

was relatively small within this sample. Rorschach examinations again were used by the psycholo-
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gists as a primary source of information in the first of the two expeditions. In the seconc
expedition, however, a semi-structured :linical interview and a biographicel questionnaire were
utilized by psycholugists as sources of clinical data. Psychiatrists relied upon clinical inter-
views and biographical informatior both years. Clinical assessment procedures also differed over
the two-year period in that examiners were much better informed about the screening task the
second year. At the second screening, clinicians were given more detailed information comcerning
rating procedures, trait definitions, the population tc be screened, Antarctic station life,
relevant personality attributes, and typical work and social roles of pa.ticipants. As reperted
in a previous section of this report, improved inter-rater reliability was present under the
revised assessment conditions of the second year.

Criterion measures were global performance evaluations by supervisors and by peers. Ratings
made independently by the two station leaders (military and civilian) were &-eraged to provide an
overall performance estimate for each participant; peer nominations of "best man" in terms of
overall performance provided the second criterion measure.

In tue first of the two expeditions, correlations between clinicians' ratings and criteria
were uniformiy low and the number of significant values did not exceed chance. Significant pre-
dictive validities were obtained for moet of the clinical ratings in the second expedition.
Results are shown in Table 3. Five items which were not discriminating for either criterion
were orittec¢ from the Table. Paychologists' ratings on six items were significantly related to
the super-isor criterion, and ratings on three items were significantly correlsted with the peer
criterion in the expected direction. Paychiatrists' retings on 10 of the 14 items were signifi-
cantly ccrrelated with the peer criterion; none of the psychiatrists' ratings were correlsted with
the supervisor criterion, hovrever. Overall, though carrelations were low, a mmber of significant
relationships beyond chance expectation wers attained by both groupe of clinicians under conditions
of low criterion varisince, appraisal by interviews, and relatively thorough instructions to
examiners.

When psychologists' and peychologists' ratings for each year were cumbined to provide for
reiindble estimates of personality traits and these were carrelsted with a combined supervisor-
peer criterion, none of the combined truit ratings were significantly correlated with the com-
posite criterion on the first expedition while six combined clinical reting items were signifi-
cantly carrelated with the criterion in the second expedition. These results again provided
evidence of more effective predictica under the assessmen: conditions of the second expediticn.

In the selaction of men with suitable persomslity qualities far particular jobe mnd in th=
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Table 3

Correlaticuc of Clinical Patings with Performance Crit-:ia:
Second Rating Schedule®

Psychologist Psychiatrist
Iten Supexvisar Peer Supervisor Peer
! Iggrens’m -30b -08 -10 -26b
1 Bastional Comtrol 20 18 18 2gb
Direction of Nostility (Self) s1b 21b 08 09
Acts Out (Dapulsive) -20 -08 -15 ~23b
Likable 1 -02 04 23b
Nodast 23b 08 -02 17
Conferning s sob 17 10
: Nostils ~17 00 -08 -21b
Bxcitable -19 -09 -02 -2sb
Orderly 08 21b -10 -14
3 Parenodd -21b -16 -17 -25b
. Ovarall 07 -08 o4 26b
‘, Poers® 15 00 14 28b
* Leadersc 21b 08 00 21b
N 61 61 6). 61

&values shown are Pearson correlations; decimals are omitted.
bValues are significant (p < .10, two-tailed test).

CPredicted "acceptance by peers" and predicted "acceptance by station leaders.”

predictica of future emoticoml and social aljustment, the clinicians' methods of personality
assesamenit should be expected to contribute significantly to effective personnel decisions if
exaziners ire given adaquere informstion concesning the assesoment vask. The clinical peycholo-
gist and hospital psychistrist, unlike the academic psychologist who can insist thet he is only
conceried with general laws of behevior, are specifically trained to apply their knowledge of
gepersl principles to individuml cases. While everyone in daily 1ife has observed the disastrous
effects of placing the "wrong" persopality cr incompatible personmlitiet in sarticular wark or
social situntions, it has proved very difficult to develop systematic and reliable principles to
gulde the judgments of those responsible for mmking important persome’. assignment decisions.
Limited evidence was developed in the foreguing studies that significint predictive validities
can be sttained under particular assessment conditions but not others; such remains to be done to
estadlish a sound hasis for clinicsl evalustion as a predictive instyument for Antarctic perfar-
mance.

fmple juetification hes been provided far the abandomment of the Rorschach tecbnique in this

et T+

setting. Froe the consistent lack of validity in ihe psychologiss' judgments, based upon this

metind wer scveral yesre, it can only be concluded thet this type of prajective ‘netrument is of i
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little or no utility in the Antarctic assessment program.

A flexible interview technique on the other hand provided positive, though week, validities,
even when examiners were poorly informed about the envircrment for which they were predicting.
When the clinicians were provided with more detailed knowledge of reting procedures, assecsment
objectives, and the Antarctic environment the best results were achisved. A mjor implication of
the studies thus far is that special instruction and training far clinioal oxaniners are worth-
while.

Dxamination of the item countent which contributed to prediction of Antarctic adjustment in
these studies suggests that control (or lick of comtrol) of hostile and aggressive impulses has
special significance in the small, closed group setting. Hostile-friendly in the first reting
schedule and aggressicn. emotional control, direction of hestility (against self), conforming,
and paranoid in the second were among the stronger predictors. Specfal attention directed tc
this area in the assesswent interview is indicated.

Correlates of Performance: A Sumsary

A large nusber of biographical and psychological variables, including ratings by clinical
examiners, have been ccrrelated with criterion scores for Navy enlisted men st small stetions.

In preceding sections, the de >lopment of methods for the measurement and prediction of perfor-
zsnc: hes been detailed, and the cmiitency of relationships for biographicel and cidnicel reting
data over seversl expeditions has been evaluated. In this section correlatiomsl relstionships
between screening variables and small station performmnce criteria for Navy men in the three most
recent expeditions will he summarized to provide a coutemporary outline of the attributes that
churscterize successful Novy men at Antaxctic samll statione.

The salient results for esch of the {ive major performance criteris will be desrribed, and
cxrelations will be shown ssparately for the total Navy onlisted group and the group composed
predominantly of Construction Battalior .eebee) persomnmel. The latter group conaists of men
with the following retings: Builder (8Y), Dtilitiesman {U?), Construction Electrictan (CE),
Electricians Mete (EX), Eguipwent Operator (EC), Conotruction Mechanic (CX), Enginesan (EN), and
Constructionmsn {CN). Differences in smgnitude of the correlations for the two groups imlicete
that certain charscteristice ars more relevant for performance in ome Mevy occupstioral subgroun
than in another.

Bootjone) Stadility. Resuita for this criterion are summerized in Table 4. Noos of the
experistce variables {sge, length of peval sesvice, and pay grede) were significantly correlated
with thir criteviocn, nor were any ooher perscosl histary items except hobbies. The nusber of
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hobbies checked as "Liked" was a discriminating variable for the total Navy group, but not for

the Ssabes group alome. This recult was highly coneistent with sarlier small station studies
vhich indicated that expressed interest in hobbies and social activities was negatively related

to purformence. Preferences for four epecific hobbies \ 're significantly related to the criterion.
i Intarest in yesding books was an equelly wmfavorsble indicator for Seabees and uther Nevy men while
< disliking movies was discriminating only for Ssabees. Neutrality toward two habbies, 1.¢., neither
strongly liking nor disliking 'Vorking on Fotrods” and "Hiking or Camping,” wes positively cor-
related fer the all Mavy group but not for Seabees.

Table 4
Correlates of Performance: PEmotiomal Stability

Predictors Ail Navy  Seabces Only
Nobbies :
Namber of Hobbiss Liked =22¢ -13
Novies (Disliked) 17 41*
Books (Liked) -29¢ -31¢
Kotrods (Meutrsl) 25¢ 18
itiking/Caxping (MNeutral) 23+ 03

Clinionl Evalwetiom:
Excitabls -22¢ -13
Persomality Scales:

Motivation -19¢ -18
Confidence in Medimal Care -21* 5%

Attitude Inventory Items:
I prefer the job I will have on this expedition to any other job

I can think of. -29¢ =27¢
I like other people to tell me how well I've done on a difficult
Job. 27¢ 11
The success or fajlure of the Antarctic expedition will depend as
wach on we as on anyone else. ~27% -18
The harder the job, the better I like it. -20* -28*
Mard (Gelf-Description) 19* s3¢
Conforming ( Self-DNescription) 18 32¢
N 106 58

*Product-moment carrelations significant beyond .05 level.

A clinicsl evalustion scare (the psychologist and psychistrist examiners' retings summed)
for "Excitable” predicted in the expocted direction for the totsl Navy enlisted group.

Bepression of extremsly positive sttitudes toward the Antarctic expedition, thet is, high
Motivation and Confidence in Medical Care scores, was negatively carrelated with the Ewotinnal
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Stability criterion. High scores on the FIRO-B Wanted Affection Scal. (Schutz, 195¢) tended to
be negatively correlated with the emotionsl adjustwent criterion, a':lhough not eignificantly.
Responses at the positive extreme on three¢ attitude inventory items, "I ;refer the job I will have
on this expedition to any other job I can think of,” "The harder ‘he job, the better I like it,"
and "The success or failure of the Antarctic erpedition will depend as much on me as on anyone
else,” were predictive of poor emotionsl adjustment while a positive response to one item, "I
like other people to tell me how well I have done on a difficult job," wae a favorable indicator
far the total Navy group. Seabees considered emotionally well-adjusted by their smail station
associstes characterised themselves as "Hard" and "Conforaing."

Task Motivation. Table 5 presents results for the Task Motivation criterion. None of the
personsl history items except hobbies were significantly correlated with this criterion. Prefer-
ences for specific hobbies tended to have weak but significant relationships for the total Navy
group ouly; liking popular music (.19) and disliking to wurk on hotrods (-.20) were significently
correlated with the criterion.

Table §

Correlates of Perforixince: Task Motivationm

Predictors Al)l Nevy  Seabees Only
Hobbies:
Popular Music (Liked) 19¢ 16
Rotrods (mth) =20* -18

Clinical Evaluations:

"Acts Out" -28¢ -20
Parsnoid -19* -23
Acceptable to Peers 20* 18

Personality Scales:

Mot ivation -20? -28*
Attitude Inventory Items:

I enjoy returning to a probles which I have consistently been

unable to solve. -18 -29*
Most of the men who go to the Antarctic will probably wish they
had stayed in the U.S. 20° 28
I 1ike for people to offer belp when I's having difficulty. -25¢ -28*
I 1ike to keep records of cootinuous details or events. -15 ~27¢
Mard { Self-Description) 19¢ 24
N 108 60

*Product -wcment correlations significant beyond .05 level.




Three clinical evelustion items, "Acts Out," Paranoid, and Acceptable to Peers, predicted in
the expected direction for the total Navy group. High expressed motivation for the expedition
was negatively correlated with Task Motivation in the Antarctic as measured by supervisor and
peer evaluations.

Powr attituse inventory items proved discriminating for the Seabee group. High agreement
with the item "Most of the men who go to the Antarctic will probably wish they had stayed in the
U.5." vas positively correlated with Task Motivation for both groups. Agreement with three items
was negatively correlated with this criterion for Seabees: "I enjoy returning to a probleam which
I have comsistently been umable to solve,” "I like for people to offer help when I'm having
difficulty,” and "I like to keep records of continuous details or events." Navy men -- particularly
Seabees -~ who were rated hard-working and industrious in the Amtarctic tended to describe them-
selves as "Mard."

Socisl Coppetibility. A number of asttributes were significantly correlated with the Social
Compatibility or likability criterion, particularly for the Seabee group. Results are summarized
in Table 6. Pay grade was negatively correlated with social popularity &s judged by supervisors
and peers. Having a parent decessed related positively to likability for total Navy while being
the youngest child was significantly related for Seabees. Among preferencer for hobbies, only
dislike for building models was significantly related to the criterion; liking popular music
tended to bs positively related for Seabees, but was not significant. None of the clinical evalu-
ations were significently correlated with the critericn; the clinicians' prediction of being
"Acceptable to Peers” most nearly approached significance. This finding was consistent with
earlier studies which indicated that clinicians were umable to predict social popularity.

Personmlity scales and attitude items were the best predictors of Social Compatibility scores.
The Achisvement Need Scele was inversely correlated with the criterion for Seabees (-.42), and
four attitude inventory items from the same scale were significantly correlated for the Seabee
groups "I 1ike to stick to a job when everyone else has given up on it" (-.44), "The harder the
job the bettex I 1ike 1t" (-.41), "I like to ass.ae total responsibility for things™ (-.30), and
"I 1ike to stick with a job even vhen I am making no progress” (-.31). The Confidence Scale was
negat ively correlated with the criterion for Sesbees, and the Notivation Scale wes negativcly
related for both the total Navy aod Seabes groups. The Decisiveness Scale, composed of six self-
descriptive traits, Decisive, Obedient, Mandy, Alert, Orderly, and Self-improving, also was
negatively related for bnth the .otal Navy and Seabes grouns. The Friend Description Optimissm
Scale, conaisting of five treits preferred in close friends — QOptimistic, Uninhibited, Curious,
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Table 6
Correlates of Performance: Social Compatibility

Predictors All Navy Seabees Only
Persona Histaory:

Pay Grade -24% -31*

Parent Decessed 21 19

Youngest Child 18 32+
Hobbies:

Models (Disliked) 20* e

Personality Scxles:

Achievement -18 ~43%
Confidence (Medical Care) -11 -28¢
Mot ivation ~24* =27¢
Decisive ~-22¢ -32¢
Optimism -24¢ -22
Wanted Affection =21 -19

Attitude Inventory Items:
I prefer the job I will have on this expedition to any other job

I can think of. =15 ~27%
I very often recopy notes or records in order to make thea neater. 21* 10
Most of the men who go to the Antarctic will probably wish they

had stayed in the U.S. so* 35¢
My job in the Antarctic will be important enough to justify my

spending such a long time there. -18 -26%
I like to stick to a job when everyone else has given up om it. -14 ~44*
I like other people to tell me how well I've done on a difficult

job. 22¢ 10
The harder the job, the better I like it. -25¢* —41*
I like to assume total responsibility for things. -20* -30*
I 1ike to stick with a job even when I am mking no progress. -26% =31*
Accept Discipline (Self-Description) -13 -82¢
Decisive (Self-Description) -28¢ -31*
Hard (Self-Description) 1s 33¢
Argumentative (Self-Description 19¢ 22
Tactful (Self-Description) -17 -30*

N 109 60

*Product -moment correlations significant beyond .05 level.

Frank, and Studious, and the FIRO-B Wanted Affection Scale were negatively correlated with Social
Compat ibility 1in the total Navy group. Furthermore, the socizlly likable Seabee describes himself
as "Hard" and indicates that "Accepts Diacipline,” "Decisive,” and "Tactful” do not apply to him.
In summery, the salient characteristics of the socially well-adjusted scabee are: low pay
grade, youngest child low achievemsnt needs, soderste or low expressed motivation for the expe-
dition, emotionally self-sufficient, possibly pessimistic, and a self-picture of being somewhat

indecisive, rebellicus, tough, and tactless.
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Leadership Ability. Compared with results for the social compatibiliity criterion, an
entirely different set of traits was found to characterize su-:¢ssful leaders at smsll stations.

Of all attributes studied, naval experience was most highly related to this criterion. There

were many additiomslly significant correlates, most of thea unrelated to experience.

Table 7
Cosrelates of Performmnce: leadership Ability

Predictors All Navy  Seabees Only .
Persomel Ristory:

Years of Sexvice 34* 43*
Hobbies:
Namber of Hobbies Liked -23¢ ~25
Peinting, m-vu* (Neutial) 20* 19
Notrods (Meutrsl 34* 23
Cards (Neutral) as* 4
Clinical Evaluations:
Emotionel Coutrcl 32¢ 17
Flexible 29 25
Alext 21¢ 09
Excitable -28* -20
Persevering 26* 16
Orderly 27 15
Likable 31¢ 29¢
Conforning 21 09
"Acts Out"” -21* -28¢*
Overall Effectiveness 34¢ 24
Acceptable to Peers 82¢ 21
Attitude Inwentory Items:
Most of the men who go to the Antarctic will probsbly wish they had
stayed in the U.S. 24 28¢
Being part of an Antarctic expedition will be the highlight of my
ctreer. -29* -18
I like to keep recards of comtinuous routine details or events. -27¢ A5
Accepts Discripline (Self-Description) 19¢ 19
Slow (Self-Description) -15 -33¢
N 110 50

*Product-moment correlations significant beyond .05 level.

The "NMumber of Hobbies Liked” acore wes negrtively related to lesdership. Even mare
striking, bowever, was the relationship betveen neutrslity toward certain activities (painting
or drewing, warking oo hotrods, pleying cerds) about which group opinion may be sharply divided,
and leadership scores. Apparently, the soccessful lesder should not have strong opinicns nor

take sides on controversial group issues.
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Many of the clinical evaluations were significantly related to Leadership Ability for the
total Navy group; most highly correlated were Overall Effectiveness, Acceptable to Peers,
Emotional Control, and Likable. For the Seabee group, only Likable, "Acts Out,” and Flexible
vere significantly carrelated.

The relevant personality traits for leadership as seen by clinicians are remsrkably similar
to those judged by station supervisors and the men themselves to characterite more effective
leaders: emotional control, flexibility, and grester interest znd concern for the prchlems of
individual station members [63-9].

The only personality scale that approached a significant relationship with the criterion was
Wanted Affection, which again tended to be negatively correlated with performance.

Attitude items that were significantly correlated suggested moderate or low sotivation for
the expedition and dislike for orderliness.

In contrast to resulte for the Social Compatibility criterion, the item "Accepts Discipline”
was positively related to the Leadership criterion while a self-rating of "Slow" was negatively
related.

Overall Effectiveness. A number of screening variables were significantly related to the
Overall Effectiveness criterion which represents a general perfarmsnce appraisal by supervisors
and peers.

Being the oldest child was negatively carrelated with the criterion for the total Mavy group
as vas "Number of Hobbies Liked." Dislike for assembling wodele as a hobby was positively related
to the criterion, piarticularly for Seabees.

Ratings of parsnoid tendencies were significantly correlated with Oversll Effectiveness;
none of the other clinical evaluations reached significance.

Scards on the Motivation, Confidence, and Wanted Affection were irversely related to the
criterion.

Results for the Actitude items tended to parsllel those for the other criteria. It seems
fitting that the successful Seabee at sm1l, isolated stations describes himself as "HWandy” and
"Conforming. "

Combinations of Predictars: Because low predictive validitiee generslly are obtained with

single predictors and these predictars are intercorrelated, multiple linear regression wethods
ware ewployed to determine the best and mwt ecooomics]l combinations of predictare for each of
the five msjor criterion msasures. Personsl history dats, clinicel r;tin( variables, and person-

slity inventory itews and scales wer~ included in regression anslyses agsinst the Emotion, Task.
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Table 8
Correlates of Perforssnce: Overall Effectivzusse

Predjctors ALl Nevy  Seabses Only
Pexrsomal History:
Oldest Child ~23¢ -21
Hobbies:
Number of Nobbies Liked -21* ~04
Models (Disliked) 21¢ 38e

Clinical Evaluations:
Pevenoid -14 ~27%
Persomality Scalas:

Motivaticc -19¢ -20
Confiderce (Medical Care) -21* -24
Nanted Affection ~-21* -12

Mtitude Inventaxy Items:
The people in charge of the Antarctic expedition will do all they

can to see that we are well-cared for. 22¢ 2
1 prefer the job I will have on this expedition to any other job
I can think of. ~-26* ~33*
Most of the wen who go to the Antarctic will probably wish they
ed stayed in the U.S§. 22¢ 22
1 1ike other people to tell me how well I've dore on a difficult
Job. 21+ n
Mandy (Self-Descriptina) 17 32¢
Conforming ( Self-Description) 17 27¢
N 108 59

roduct -monent correlations significant beyond .05 level.

Sccial, isndership, and Overall criter.iun scores. These analyses provided repression .oufficients
for smmll sets of predictors which together gave the moet efficient prediction by linear methods
rfar eac" .riterion. Combinations of six to nine predictor variables yielded multipie correlations
with the five crituris ranging from .64 to .75 in & sample of Navy personnel d:ewn from tu> expe-
ditions. Emoticm, Task, a-d Leadership criterion scores for a new sample of allitary persommel

in apother expedition were significantly predictable from the regiession weig'ts hased upon the
previous semple. New and maro stable regression weights were computed from a tlrec-year military
sasple for use in the peychiatric scrsening progrsm. Other infursstion, . > 1s pest perforwmar-e
mrks ano [~*-l.gerce (CCT) scares, can be added to strengthen the present prediction equations.

Becsuse of the grester range of quelity in the sxtire applicant populstion as compared with

73




T ]

s sl W8

ol

wintering-over personnel, the prediction equations now available should provide useful discrimi-
nations when applied to the total vopulation screened. Men in a particular occupational group
can be rank ordered in terms of predicted performance at small statiuns based upon scoring weights

for relatively [ew predictor items.

Emotional Changes

One measure of emotjonal status used extensively in Antarctic studies consists of super isors'
ratinge and peer nominations which reflect "em .ional stability.” Scores based upon such super-
visor and pecer evaluations have served as one of our principle performance criteria at small
stations. The rationale for and development of this memsure was described in a previoue section.

Another measure of emotional status is based upon the subject's responses to symptoim question-
nadires. Such questionnaires have been administered to members of several expeditions on two or
more occasions during the wintering~over period in order to assess levels of and changes in
emotional distress. Individual differences in the incidence of symptomotology are clearly of
relevance and importance in evaluating adaptation to the Antarctic environment. Studies concerned
with measurement of emotional symptoms under conditions of confinement and restricted activity in
the Antarctic will be reviewed in this sectionm.

It has long been known that reductions in the intensity or variety of external stimulation
from normal levels may have profound effects upon thought and behavior. Hebb (1949), in his
experimental work on what he called perceptual isolation, suggested that monotonous sensory
stimulation produces a disruption of the capacity to learn or even to think. Kubzansky and
Leiderman (1961) in a critique of experimental wark or. sensory deprivation stated that studics
thus far indicated that the at.ence of stimulation makes the individual less efficient and induces
strong affective states which are associated with marked changes in motivation. Varied ensiron-
mental stim:lation, then, seems to be vital in mmintaining the efficiency and stability of behavior.

Wheston (1959) reported that there iz nu adequate informstion on the role of individual per-
somality fact.rs in ability to rcaist effects of confinement or social isolation, and, secondly.
that at present there are no experimemtal data dealing with group interaction under conditions cf
prolonged isolatiom.

Questicnnaires indicating the presence and intensity of a variety of common somstic and
emot onal sywptams were acainistered to a number of Antarctic groups on three occarions during
each of two vears of “he IGY [63-13}. These data provided evidence corcerning the effects of

group isolation and confinescat upon affective states, emoticml symptoms, and soomt ic reactions




in turss cf subjective responsez over intervals of seversl months. The questiomnaires were admin-
isterel by medical officers assigned tc each of several Antarctic groups. The first testing conk
place before the beginning of “he Artarctic winter, the second testing occw.ed at mid-winter,
after three to four wonths of isolation. and the final testing took place at the end of the winter
period. PResponses werec given =n 2 4-poiut scale: No Complaint, Slight. Mocerate, ard Severe
Comp*ints. The measure of symptom incidence used for comparisona was the percent of persons
reporting sume degree f cosplaint.

Size of station ditl not appear to be an important factor in incidcnce of emotional and
somatic complaints. Thexe was no consistent trend during the IGY indicating that small, medium,
or iarge stations exhibited 3 properticnately higher incidence of symptoms.

The earlier of the two IGY expeditione reported more emotional and physical difficulties.
When the total incidence of the various symptoms w3 compared for the two years, nine items
differed significantly, and eight of them were higher ir the first expedition.

The must prevalent symptoms st mid-winter in both expeditions were sleeping disturbances
(difficulty falling asleep or staying asleep, waking up at night, and feeiing tired during the
day) end depressior. (feeling blue, feeli.g lonely). Headaches, feeling easily annoyed or irri-
tated, and soreness of miscles alsc were reported frequently both years. Use of aicohol or
medicine for symptomatic relief was inf{requently reported; however, one lzrge station was an
exception (26%).

Table 9 shows the incidence of symptoms reported by all respondents from the two expeditinns
at thre~ time periods. Symptoms were grouped into clusters based upen similarity of comtent.
Questinmnaive items which consistently had low incidence, negligible variation over tZme, or no
apparent relation to ti: clusters were not includ:d in the Table.

A genera. trend toward an incressed incidence of symptoms over time is evident £n Table 9.
Axl of the symptoms except one were 1eported by a higher perc:ntage of respondents at mid-winter
than at pre-winter testing during both years.

Changes in specific symptomk from pre-winter to mid-winter were evaluated by means of the
sign test “n which positive and negative changes on the 4~point response scale were tabulated.
Significarc changes are indicated in Table 9 by weans of "a" or ™" placed between the percentage
values for the first and second test administrations. Only thnse g ' fects who were tested on
both occasions weic used for this analysis.

In the first expedition, the following symptoms showed significant shifis toward incressaing

severity frou pre-wiuter tes. administrations: difficulty ii *alling asleep or staying aslee .,
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Table 9

Incidence of Common Symptoms in Antarctic G.oups
at Three Time Periods (Percentages)

Expedition I Expedition IT
Item st 2nd 3xd  lst 2nd  Sr¢
Sleep Disturbances:
Difficulty falling asleep or staying asleep 342 72 sS4 312 51 49
Waking up st night 312 S8 49 222 42 38
Depression:
Feeling blue 3482 5% 42 188 35 34
Feeling lonely 28b 27 35 242 39 37
Feeling people were wetching or talking about you 8 11 11 4 20 12
Preferring to be alone® 21b 28 21
Being quiet and sad at parties 16 21 24
Aggression:
Feeling easily annoyed or irritated 35b 49 46 192 27 34
Feeling critical of others 3sb 49 -
Findirg others short-tempered or unkind 142 390 39
Burning up with anger 44 14 17
N 112 177 130 98 168 0
Aiety:
Sudden fright far nc apparciut reuson 4 7 8 2 10 14
Bad dreams 6b 18 20 8 11 9
Nervousness and shakiness under pressure 14 18 22 15 19 27
Feeling uneasy without knowing why 14 22 17 8 17 20
Sudden noises meking you jump 16b 32 30
Difficulty in making up your mind 8 1y 19
Somatic Complaints:
Headaches 24 41 4 31 81 31
Pains in the heart or chest 19 20 9b 15 18
Pains in lower part of back b 31 2 20 21 238
Nausea or upset etomach 19 23 19 263 32 38
Isching 12 15 18 v 27 27
Unable to use eyes because of pain 88 11 1
N 112 177 130 98 168 30

Agignificant change at the .01 level.

Usignificant change from st tc 2nd administrations at the .05 levcl by
the binomis] sign test.

Cadministered in only one of the two expeditions.

weking up &t night, bad dreams, feeling dlue, feeiing ionely, easily annoyed or irritated. feeling
critical of others, headaches, feeling tired durinrg the day, and pains in lower back., Thexe was a

decreage in the severity of the soxeness of muscles complsint reflecting the fact that the large
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azount of heavy physicel work characteristic of the pre-winter period was no longexr a necessity.

In the second expedition, the most marked changes occurred in the same items that differed
siJaificantly from pre-winter to mid-wintsr in the first expedition, that is, items pertaining to
sleer disturbances, depression, and irritability. Except for the sleep disturbunce items, changes
in severity tended to be more frequent and of larger magnitude in the gecond expedition, due
per'mps to the fact thet lavels of symptom incidence in the first expedition were relstively high
at the outaet.

It secms clsar that eantionsl disturbances ard symptometic complaints terd to increase in
healthy subjects exposed to the prolenged restricted stimulation of . he Antarctic situation.
Generally, the subjective symptoms reported by Antarctic groups resemble the diffuse pattern of
sysptoms often observed under conditions of laborstory manipulation in "sensory deprivation exper-
iments. Those sywmptome appear psychologically unpleasant and presumably would have a deleterious
effect upon work effectiveness and social adjustment. This assumption vas supported by signifi-
cant correlations betwesn symptom scales — Anxicty, Depression, Aggression, and Insomnia —-
derived from clusters of similar items, and attitude acales -- Motivation, Usefuilness, &nd Group
Compatibiiity — udministered near the end of winter during one IGY expedition. Increcses in
amxiety, depression, or irritability awmong even a few members of a smell, closed group present a
definite threat to group harmony and effectiveness.

Additiomal studies of syaptom incidence have been conducted during the pest two Antarctic
expeditions. Because Antarctic living and working conditions generally have improved since the
IGY peried, it wes anticipated that symptom incidence might show some decrease in the current
studies. This expectation wis not realized as shown by the results in Table 10. The incidence
of symptoms was consistently higher for members of recent expeditions as compared with members of
the IGY expediticug. In Table 10 percemtages are presented separately for military and civilian
participants, and the results reveal that the Navy men much wore frequently raported symptors
near the end of winter for ail items except two, "inability to concentrate" and "feeling critical
of others.” These dats indicate that occupational role has an impartant effect upon euscepti-
bility to emoticnal symptoms in this environment. Results Tor attitudinal and motivatlonal
changes, reported in the following sectios, are kighly consistent with these occupational differ-
ences in emotional changes.

Milizxing symptom scale~ which reflected the number and degree of emoticnal disturbances
reported by the individusl, it has been poesible to identif- -ar{ous psuchological correlstes of

emoticnal changes among Antarctic psrticipsots. The four symptom scales mention»d previouely --
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Table 10

incidence of Symptoms in Recent fntarctic Groups
at Two Time Periods (Percentages)

Militery Civilian
Early Late Early Late
Wirter Winter Winter Winter
Feeling blue 68 82 64 48
Difficulty sleeping 58 83 52 48
. Eesily amoyed &8 87 69 76
Feeling lonely 64 70 52 48
Nervous and tense 46 2 45 52
Waking up at night 44 67 31 24
. Inability to concentrate 36 49 3 58
Uneesy or worrled 46 53 33 36
Feeling tired during tle day 74 78 52 61
Critical of others 54 77 o4 88
N 80 78 42 33

Anxiety, Depreesion, Aggression, and Insomiia -~ were correlated with a largc number of biograph-
ical, pexaonalfty, and performance measures available on IGY persomnel. Early wirter, mid-winter,
erd end of winter sy ptom scale scores were significantly correlated with independent symjtom

check-1ist records accuaulated by station leaders (including a medical officer). Two scores were
derived from the check 1ists: Medical Complaints and Emotional Ctanges. These relationships are

shown i~ Table 11 for mid-winter and end of winter symptom scale scores.

Table 11
Correlations vetween Symptom Scales and Symptom Check List Scores
Symprom Check List Scores (Station Leaders)

Medical Complaints Exotional Changes
Symptow: Scaleg
(Self Report) Mid-Winter End of Winter Nid-¥Wii er End of Winter
Anxiety 318 46 43 27
Depression 25 10 36 3%
Aggression 25 14 47 23
Insomnia 36 29 21 22
. Number ~f Cases 56 82 56 $2

dpearson carrelstion coefficients; decimsls are wmmitted. All values
greater than .27 are significant (p < .05).

The presence of symptoms at mid-winter was predictable from several screening variables.

Anxiety and Depression scale scores obtained during psychiatric ecreening were significsntly cor-
related (.39 and .44, respectively) with the same scales adainistered at mid-winter. The Need

Achiiovement and Need Domirance soales of the Edward's Perscasl Preference Scale administered at
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screening were negatively correlated (-.29) with the Depression Scale administered at mid-winter
while the Need Abasement Scale was positively correlated (.41) with the same scale. Age had low
negative correlstions with Depression (-.24) and Aggression (-.25) scores at mid-winter. A
psychiatric evaluation rating, representing the combined judgment of a psychiatrist and a psychol-
ogist examiner, had modest correlations in the expected direction with the Amxiety (-.41),

Depression (~.28), end Aggression (-.43) scales administered at early winter but was negligibly
correlated with those scales at mid-winter and end of winter.

In recent expeditions, f'~ther data have been gathered concerning performance and personality
carrelates of self-reported symptoms. An overall symptom score obtained near the end of the
wvirter period for Navy personnel in cne expedition correlated in the expected direction with
Emctionsl Stsbility (.39) and Overall Effectiveness (.32) scores derived from supervisor ratings
and peer uominations. These results indicated significant relationships hotwern self-reported
symptomatology and performsnce evaluations by associates. The same sym; scale had a low
positive correlation (.23) with a measure of job dissatisfaction at the end o. winter. Symptom
scores tended to be pozitively correlated with the SIV Leadership Scale and the FIRO-B Wanted
Affection Scale and negatively correl ted with the SIV Conformity Scale and a scale which expresses
preferences for rebellious, argumentative, etc., traits in close friends [ 66-12].

Symptom changes have been shown to be importauntly related to other indicators cf adjustwent
and performance in Antarctic groups, and they appear to be predictable in some degree from know-

ledge of attitudes, values, and personmality traits.

Attitude Measurement

Another aspect of behavior that is highly relevant to evaluations of performsnce is the
individual's motivation for and satisfaction with his Antarctic assignment. Task motivation is
one of the principel component- of perfoarmsnce as measured by supervisars' ratings and peer
nominations. The individual's own report of his attitudes toward his job and situation is ancther
pertinent source of data for evaluation of success in adaptation.

Studies of moti.licn and satisfaction have been concerned with two general areas of attitude
measurement: (1) changes in task motivation or job satisfaction measured by questionmaires during
the winter period at Antarctic stations and the correlates of these changes, and (Z) measures of
sotivation for the Antarctic assigmeent derived from questionnaires administered at the paychiatric
screening sand the relationships of these motivational measures to later performance.

Thus, part of the research cbjective was to measure ihe ability of Amtarctic groups to mein-

tain effective work motfvation and positive social attitudes during mmny months of isolation from




the outside world. A series of studies was conducted to identify a small nusber of attitude
dimensiors which could meaningfully represent important aspects of individual and group functioning
in Antarctic groups. Factor analysis was used to reduce a large number of heterogeneous test

items to a few major scales, and this process was repeated a mmber of times.

Ten homogeneous item clusters were developed for preliminary studies in two IGY expeditions,
and attitude changes during the winter period were measured for six small station groups [63-16].
A new inventory, the Opinion Survey, was constructed from items included in the ten earlier scales.
This inventory was administered to new groups at three Antarctic stations twice during the winter
period. Attitude changes again were measured. The results corroborated earlier findings that
scales reflecting group harmony and efficiency showed considerable change in the direction of
deterioration.

Intercorrelations among the ten item clusters suggested the presence of a few mjor factars.
Factor analyses were undertaken of the earlier Attitude Study and Group Behavior Description
inventories in an effart to determine the underlying factor structure of the attitude dosain
represented. Responses from two administrations of each inventory in each of two expeditions
were factar analyzed, producing eight separate analyses and replicating results for each inventory
over samples and over situations. Samples for these analyses ranged from approximately 85 to 150
subjects [65-11].

In all administrations of the Attitude Stuly inventory a large factor appeared which reflected
motivation for and satisfaction with the Antarctic resignment. Additional significant factors
~merged in one or another of the four administrations, but none werc represented consistently on
more than two occasions. In both first administrations of the Group Behavior Description fnven-
tary, two similar major factors appeared, one enc.upassing the group compatibility and teamwor:
concept and the other group achievement and efficiency. At the second administretion (end of
winter period) in both years, however, these two factors merged into one very large fector with
two or three small additional factors absorbing the remmining contert. Further anilyses were
required to establish the stability of the group compatibility and group accomplishmemt factors.

The new Opinion Survey inventory was administered to three stations on two occasions during
the winter and responses were factor analyzed for each occasion. The first and largest factar in
both admiristrations was that pertaining to group compatibility, tesmwork, and pride in group.
This factor wae essentially the same as the major factor previously obtained and left .ittle
doubt that liking for one's associates, cooperstion, and esprit de corps were very impartant

aspects of Antarctic station effectiveness as perceived by participants. Intermsl consistency
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reliability of this scale based upon iten intercorrelations wae estimated to be about .88.
The second factor to emerge in both analyses was concerned with motivation for and personal
satisfaction with the Antarctic assigmeent. This factor also had been anticipated from results

of earlier studies; the effects of boredom assumed slightly more importance and items reflecting

feelings of persomal uwesfuviness less importance then in previous analyses. The internal con-

1 sistency reliability of this scale vas estimated to be sbout .83, based upon the item intercor-

relations.

E The thiid factar common to the two analyses was concerned predominantly with awareness of

g and feelings about the achievement of station wembers as a growp. This factor was labeled Group ,
i Accomplishment. The intermal consistency reliability of this scale was estimated to be about .7S.

The simplicity and economy of the factor structures attained was gritifving. and the con-
sistency of factors from one occasfon to another was encouraging and appeared to reflect the
appropristensss and msaningfulness of the questionnaire content to the participants. The three
factors identified -—— group compatibility, motivation, and group accomplishment -- logicslly
represent impartant aspects of individial and group life and are highly relevant to the goals of
the Antarctic program.

In ea-lier st'xdies using the ten item clusters, attitude changes were studied in nine groups
from three Antarctic expeditions. Of the attitude scales, the Group Compatibility and the Group
Achievement scales most frequently showed significant changes from early winter or sid-winter to
the end of winter. Six of the nine groups showed significant changes in mean scores un these two
scales. These results suggesteu grneral agreement among station members at most stations that
group harmony and efficiency declined during the winter months. Scores on the Motivation and
Usefulnees Scales, however, showed less consistent changes indicating that only parts of groups
felt that their own attitudes toward the assigmment lmd deteriorated.

Motivational changes were studied in three recent expeditions using essentially the same
Motiveation Scale derived from the series of fr-~tor analyses described above and a closely reiated
measure, labeled the Usefulness Scale. These two scales taien together reprerent a number of
important fucets of motivation towerds and satisfaction with the Antarctic assigr.ent. Results
are presented in Table 12. while changes far the civilian group were negligible, significent
changes occurred in an unfavorsble direction on both scales for military persa el. It seems
clear that stability ot job motivation or satisfaction in the Antarctic sett’ng is rela‘ed to
occupatiooml role.

An empirical scale was cunstructed to predict job satisfaction scores st the ond of winter.
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The Job Satisfaction Scale consisted of a composite of the Motivation and Usefulness scale items.
The item content of the predictor scale strongly suggests that need for achievement or accomplish-
ment is negatively correlated with Job Satisfaction. For example, the item "I would like to
accomplish something of great significance"” correlated -.59 with the Job Satisfactiocn Scale in
one expedition. Further evidence foar this relavionship is provided by the tfact that the Opinion
Survey Achievement Scale administered at +he psychiatric screening correlated -.37 with Job

Satisfz-tion scares of Navy men at the end of winter.

Table 12

Changes in Motivation and Usefulness Scores
for Military and Civilian Groups

Military Civilian

Early Winter End of Winter Early Win.er End of Winter

Mean S.D. Mean S.LC. Mean S.D. Mean S.D.

Mot ivation 22.92 6.8 25.6 6.9 15.9 5.3 15.7 6.0

Usefulness 11.8 4.5 14.0 5.0 11.4 2.8 11.7 3.2
Number of Cases 103 108 45 45

8High scares represent low Motivation or Usefulne=s; changes for military
personnel are in the direction of lower motivation and feelings of use-
fulness.

One possible indicator of future performance, which i» :fen given considerable weight in
selection, ie the applicamt's cxpressed motivation for the job. It would seem ~bvious that
positive attltudes t~mrd an -ssifmment, particularly a difiicult one, would be desirable, it not
essential. Motivation, however., is known to be much more complex than simplc statements of
intention or purpose. Empirical studies of attitude items and scales, ther~fore, are essential to
establish the validitv, or lack of it, for prediction of performance and satisfaction in Antarctic
assignmemts. Such studies have been carried out durins several Antarctic expeditions, and reia-
tionships with specific criteria have been reported in previous sections. A brief rev.-w and
susmary 15 presented here in order to reemphasize these relationshirs.

Mot {ivation scores obtained at psychiatric screening generzlly have .o neglidible or low
negative relationships vith performance criteria. 1in une IGY expedition, the screening
Mot {vation Scale, represemting positive attitudes toward the ...'srment, correlated -.I. end -.29,
respe~~ivels with oversll superviscr and peer evaluations. In a Navy sémple drawn from three

recent expeditions, & similar screening Motivation Scale correlatsd -.19, -.20, -.24, and -.19,
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respectively, with Emotion, Task, Social, and O:erell Effectiveness criterion scares based upon
combined supervisor and pesr evaluations.

Expressed motivetion at screening was found to be unrelated to mutivation or satisfaction at
the end of winter in twc expeditions. In one expedition, positive motivation or satisfaction at
the end of winter was carrelated significantly with only onc of the five msjar criterion scuures,
neawly, Zmotion:! Stability.

Expressad positive mozivation then is not a reljable indicator of present or future sffective
bedavior in the Autarctic setting; in fact, very high motivation scores appear to have negative
implicetioms for perforwince. It seems plausfbie that those individuals with the most favarable
and perhaps unreslistic expectations toward Antarctic service might be most easily disappointed
in the experience.
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