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HUNGER IN GROUPS: All ARCTIC EXFERIMENT

CHAPTER I
INTRODUCTION

It is becoming almost conventional for students of hungar.to remark
that ‘nothing has been written on the subject." There is, of course, A. T.
Richards' (1948) well-known work of three decades ago; however, Malinowski's
introductory prediction that it would forerun a flood of other studies on
the subject has not come true. Sorokin (1942) discusses hunger in his work
on disaster; Holmberg (1950) underwent semi-starvation with the Siriono;
Cohen (1955) won an AAAS prize for a paper on the relationship between child-
feeding practices and social generosity; and there is the great work by
Keys et al. (1950) at Minnesota (including a book by Guetzkow and Bowman
[1946] on effects of hunger on social behavior). A summary comparison of
lis-ings on sex and hunger in a large university library (Chicago) card-
catalog poiﬁts up the relative neglect of hunger; there are only two dozen
entries under the "hunger' heading, whercas there are twelve hundred library
cards filed under the heading of 'sex."

There are reasons for this neglect, Contrary to folklore about the
starving artist, people who read and write books do not often have first-
hand experience with hunger; sex, on the’contrary, is universal, True, the
novelist Knut Hamsun (1921) has given a subjective report on hunger; again
in contrast to sex, however, hunger ha§ yet to form the basis of a contem-

porary novel.1

lPossible exception: John Steinbeck's Grapes of Wrath.

1
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Castru, in The Geography of Hunger (1952), has another explanation

for the literary and scientific neglect of hunger. He says it is due to
puritan morality. Hunger is regarded in western European and American
middle-classes as something to be ashamed of, a sign of low moral worth.
Recurring literary fascination with bums, hoboes, and gypsies may derive
from the gg££§ character of their philosoph{gs rather than from the

deficient character of their nutrition and habilitgﬁe.

On the scientific side, research on hunger in man has been hampered
by the lack of experimental evidence and the ethical, monetary, and admin-
istrative costs of obtuining it. Observed in situ, hunger or underfeeding
is always so confounded with a multitude of other variables (relating to
disease, disaster, culture, etc.) that isolation of its effects is impos-

sible. 2

Laboratory~-type or controlled field experiments have been few,

and almost all have taken place in relation to defense activity. The
subjects of these few experiments have usually been "high-type'" volunteers,
but even so the hostility engendered by hunger has made administrative test
control difficult, The research emphasis typically has been on physio-
16gica1 and psychomotor '"hardware' data on military performance character-
istics without especial theoretical import for military social psychology
and sociology. 1In only one research (the large Minnesota study) was effort
made to report systematic evideuce on behavioral and personality effects

aof hunger. However, "The Minnesota Experimeut was designed to explore

the biology of human starvation; the social factors were held, as far

as possible, 'constant','" reportcd Keys et al, (1950, p. 916).

2uThe welter of literary precsentations of impressions, anecdotes,
and personal rationalizations relating to the psychology of starving persons
Ls enough to produce despair as well as exhaustion in an attempt to winnow
out the real and the significant" (Keys et al., 1950, p. 767).
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No experimental research in the past has looked beyond the individual sub-
jects to observe hunger effects on their social organizatiom.

The opening-up of the polar regions by modern transportation develop-
ments (helicopters, snow-going vehicles) has brought them within the military
purview as potential operational areas. Performance data in these areas are
needed. Logistical problems make undersupply always a possibility, and food
represents a major item of supply. Therefore, evidence onr Arctic performance
during underfeeding is desirable.

The Arctic regions represent an advantageous situatiom for the con-
duct of experiments on underfeeding because they are work areas. Underfed
men in laboratories develop a resistance to work which is hard to overcome
administratively; yet physiological evidence on work during underfeeding is
needed. The Arctic setting eases this problem because the environment re-
quires a relatively high minimum of activity and energy output. The isola-
tion of the Arctic also allows good control over food imput; even "high-type'
volunteers will steal food if given the opportunity, but the iloln§1on of the
Arctic reduces these opportunities considerably.

For these reasons the Army decided to support a Quartermaster test of
underfeeding in the Arctic during the summer of 1960.

As it finally evolved the planned test became‘nn experiment with two
replicated cycles, each consisting of a five-day control phase followed by
Evo five-day experimental phases during which subjects trekked over the
Greenland Icecap man-hauling sleds. Variables included eight subgroups
paired into five-man teams, two feeding conditions, and two wvork conditions.

Many emergencies arose, tequiriné modifications of original plans.

The logistics of testing in this isolated spot were enormous, e.g., & man‘s
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catching cold, or the loss of a typewriter ribbon, had considerable impli-
cations for the success of the venture. Yet on the whole the test plan was
carried out successfully, without loss of subjects during the experiment
and with collection of all required data.

In the next chapter are discussed questions on which the experi-
menter hoped to throw light. The third chapter gives the planned test
conditions in detail. Quantitative findings are reported in the fourth
chapter. Implications of the findings are considered in the concluding

chapter.




Fig, 1,~--Man-hauling in the Arctic




CHAPTER 11

THEORETICAL CONSIDERATIONS AND TEST PURPOSES

A prominent student of stress in human groups has likened its social
effects to events in the Selye adaptation syndrome (Torrance, 1959). In terms
of a hypothetical ratio which includes a group's facilities or resources in
its numerator, ;nd which includes the internal responsibilities and external
demands impinging on a group in its denominator, an increment in external
demand induces group mobilization of available resources. This may be done
at the cost of not fully meeting other normal maintenance requirements. Once
response attains parity with demand, maintenance demands resume saliency.

When adequate progress is being made in work, activity returmns to supportive
functions and the general capacity of the group to satisfy member }equire-entl
is reinforced. If the increment in external demand stress is large or if sup-
port activities must be deferred for a long time, change in existing structure
and organization may be necessary before equilibrium is reestablished. old
obligations are dropped in favor of more pressing needs of members or require-

ments of external press. This produces a flexibility of organization and
egalitarianism of structure which may be retained in part after release from
stress (Torrance, 1958).

Thus with the onset of a flow of demand from the emviromment, groups
can usually mobilize resistive resources via ordering of communicationm, cen-
trality of power, display of affect and socio-emotional support patterned imn
terms of member task performances, and reassertion of group goals. Minor adap-
tations of this sort are ever-present in on-going working groups (Blau, 1957).

6
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Their effects on the cohesiveness (i.e., the power of the group over the
individual, or the attractiveness which the individual holds for his co-~
members) of groups undergoing more notable stresses is well documented.
Shils and Janowitz (1948) have reported the success of German military
squads in adapting to meet member needs. In Festinger's (1958) view, the
very struggle which the group requires of its members leads to high morale
and cohesiveness. Others would view this outcome as the result of rein-
forced and clarified, structuring resulting from the imposition of group
demands on members. i

Social effects of threat stress may be otherwise. Threat imposed
on individuals, especially when differentiaily imposed, may reduce member
willingness to be concerned about or to contribute to group tasks and
supportive functions., Unless threat is perceived as soluble by group
attack either~on the problem posed or on the threatening agent, it thus
induces a decline in the numerator of a group's resource-demand ratio,
Group interaction then decreases even while group task structure and organ-
ization may remain ostensibly stable; members may need support from their
group but they are too pressed by their own worries to reciprocate support.
Since the group is less satisfying, affect declines and hostility may in-
crease; membership being less valued, membefs may attempt to leave, thereby
further weakening the group. *

This pattern of threat stress effects may be modified when a threat
is minor, when all members suffer the same potential personal deprivation,
when a threat common to all members is viewed as a threat to the group, or
when threatened members' acts of private self-interest must be displayed

in public and may be exposed to censure by co-members. Smith (1958) has
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reported testing the effect of threat on group members' willingness to
sacrifice their own benefit to conformity with the normative path to a
group goal. The expected non-conformity under high threat appeared. How-
ever, when the occasion for non-conformity was more overt, threat effects
were much reduced. This implies that the group has resources in the face
of the distracting strains on individuals which may threaten the stability
of the social formation; in Smith's case, the threat of social sanction
appears to be such a resource.

Food deprivation should operate the same way in gr _ps as does threat, .
except that since the need is real rather than potential, the impact of its
miseries enhance members' self-concern at greater cost to concern about
group action. By the time hunger becomes actual, no group action is likely
to help; otherwise members would not have become hungry in the first place.
Other derivatives of hunger will also contribute to the weakening of group
access to member resources. These are irritability and subjective weakness.
The first implies that social exchange has potential negative value; the
second means that even if §roup members are gressured to contribute to group .
ends, they will feel they can afford to give only a little energy because
they have little to give.3 Like a disease, hunger should be a stress most
conducive to attrition of social units. Group punishments for deviant,
selfish, or inadequate behavior are likely to be little availing on tired
and miserable men, and even application of sanctions takes energy which
members may not be willing to supply. No matter how well structured, no
matter how adaptable, a group faced with hunger siress presumably is threat-

ened with disintegration.

3In point of fact, moderate short-term underfeeding has little or no
effect on physiological performance capacity.
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One of the objectives of the Quartermaster experiment in Greenland
was to see if the supposed social effects of moderate food deprivation
would come true when other sources of stress were held constant and speci-
fied. For purposes of contrast with the food deprivation variable, a slight
variation in task difficulty was included in the test design. There were
other aims as well., A second aim was quantitative confirmation of subjective
phenomena frequently informally mentipned in survival reports; there are a
multitude of such reports but they are not always in agreement about corre-
lates of hunger.

A third aim was satisfaction of curiosity. In everyday life, groups
are rarely as arbitrarily formed, isolated, totally interdependent, and
compulsorily constrained as were those in the Greenland experiment. These
experimental groups were rarae aves, such as one might encounter on life
rafts at sea, in POW camps, or among guerrillas. Opportunity to see how
they developed and maintained social characteristics in the face of hard

work and hunger was intriguing to the experimenter.




CHAPTER III
THE EXPERIMENTAL PLAN
Overview

Some indication of the planned experiment has been given in the first
chapter. More details (chrorology, experimental design, etc.) can be found
in subsequent sections of this chapter. What follows here will be a btie}
review of the sequence of experimental operations.

The experiment consisted of two cycles or repetitions which partly
duplicated each other, In each cycle, four separate small teams were estab-
lished. Each cycle began with members of the teams becoming accustomed to
living and working with co-members during a preliminary control phase,
Before and during the control phase of the first cycle, the work consisted
éf learning how to camp on the Greenland Icecap and how to march on snow-
shoes across it with field equipment. During this preliminary period sub-
Jects physically unfitted for the subsequent experimental phases of the test
were weeded out while remaining subjects became acclimated to the environ-
‘ment, conditioned to the task of trekking across the Icecap, and accustomed
to working with their teammates,

In the control phase of the second cycle, subjects were already accli-
mated to Icecap treks, However, team membership compositions were shuffled
and time was allowed for members of the resulting new teams to become accus-
tomed to one another, Their work during this seéond control phase consisted

10
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of spending half-days building snow shelters; the remainder of the days
during this phase of the second cycle were given over to rest and eating,
Questionnaire and instrumental data were obtained toward the end of each
of the two control phases, to be compared with data obtained during and
after subsequent experimental phases of the test.

In the first experimental phase of each cycle, a ten-day cross-country
trek was begun, On this trek, two of the four teams were on full rations,
which meant that they could eat approximately 4800 calories daily 1f they
wanted to, The other two groups were restricted to half this amount. Within
these two ration levels, one team started out carrying personal gear in ruck-
sacks on their backs with only team living equipment (tent, stove, etc.) on the
two sleds they pulled; the other team carried no personal equipment on their
backs and instead piled all gear on their two sleds while marching. During
this first phase, all teams were marching outbound from their base camp, moving
roughly abreast beside a marked trail over the Icecap leading to the coast. A
wagon train housing observers and administrative personnel moved parallel with
them, At the end of the first ('outbound") phase, the teams reversed direc-
fion and m#rched back to the base camp from which they had started. At the
same time, teams switched methods by which they transported personal gear and
equipment, those first carrying personal gear on their backs now carrying it
on sleds, and vice-versa for those who started out with gear on sleds.

The second cycle, beginning shortly after return to base camp at the
end of the first ten-day trek, started with a switch-around of team-members
between the two groups which had been on low rations, paralleled by a compar-
able switch-around among the two teams which had been on full rations., Once
again.a five-day control phase of exercises around the base camp began, to

enable the groups to become physiologically comparable and socially stabilized.
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Then a second ten-day trek began, this time with groups previously on full

rations now on half-rations, and vice versa. The same switch-around of

team transport methods took place midway on this trek as took place on the

first trek.

¢

In addition to the variables in the main design (teams, time, task

difficulty, food), certain sub-experiments were made on vicarious reduction

of subjective hunger and promotion of intra-group interaction via discussion

of non-food problems.

These experiments are the subject of another report

éud are not discussed here.

1-18 June

19 June

20-30 June

1 July

2-5 July

11 July

12-17 July

18 July

Sequence of Events

Pre-operation training and instruction of test
subjects at Fort Lee, Va. Administration of
physiological and personality tests. Final
screening of subjects.

Departure of the field manager, aid, and social
psychologist for Camp Tuto, a military post
adjacent to Thule Air Force Base on the coast
of northern Greenland.

Orientation and acclimation of the advance
party. Establishment of final details of the
test program and of arrangements for support.

Departure from the U. S. of the main body of
military test subjects, observers, and support
personnel for Greenland.

Arrival of main body. Issuance of Arctic
clothing. Embarkation on snow train to Camp
Fistclench, 180 miles into the Icecap,

Arrival at Camp Fistclench,

Issuance of Arctic equipment, Orientation of
test subjects. Administration of pre-operation
questionnaire and sociometric schedule, Taking
of pre-operation physiologic measurements,
Beginning of -training for the cross-Icecap trek,

Formation of test teams and relocation of habita-
tion arrangements to conform to team groupings,
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19-24 July Control period. Beginning of Cycle I. Final
training exercises in the areas surrounding Camp
Fistclench by teams, on full rations. Control
period physiologic measurements. Shake-down of
social structure of groups and elimination of
unfit, Control period psychologic, attitud
and sociometric measures.

25 July-3 August Ten-day cross-country trek by the four teams.
Application of main experimental treatments by
team and test phase. Application, to all teams,
of intra-week experimental devices to reduce sub-
jective stress. Daily noon interviéws. Applica-
tion of respirometers on alternative days. Team
activity diary maintenance by observers. Other
physiological measures (weight, etc.).. Weekly
administration of attitude-cum-sociometric
questionnaire. End of Cycle I. s

4-11 August Control week; beginning of Cycle IL. Reorganization
of subjects into new teams and rearrangement of
bunking. Physiologic measures marking end of
Cycle I. Replication of control phase of 19-24
July except exercises were briefer and stressed
team coordination and skill rather than physical

buildup.
12-21 August Cycle 1I replication of ten-day trek.

21-24 August Termination of Cycle II. Final physiologic

: measures for Cycle II. Post-operation attitude
and sociometric questionnaire for entire group
of test subjects. Turn-in of equipment.
Departure of entire group for Camp Tuto.

29-31 August Arrival at Camp Tuto, Turn-in of personal
clothing issue. Terminal interviews with indi-
vidual subjects. Return to the United States.

1-4 September - Arrival at Quartermaster Research and Engineering
Headquarters, Natick, Massachusetts. Post-
operation physiologic measures. Termination
of test. d

The Basic Task

The basic task of all four teams was to move themselves on snowshoes
with their supplies and equipment (‘except fuel and food) on sleds for ten

days across fresh snow adjacent to a trail across the Icecap. Leaving the
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base camp (Camp Fistclench), 180 miles from the edge of the Icecap and at an
elevation of 7000 feet, they progressed at a rate of eight miles a day toward
Camp Century, an under-ice installation about 100 miles from the edge of the
Icecap at an elevation of 6000 feet. After five days on this downhill leg,
on the sixth day they turned about and backtracked uphill for five days to
Camp Fistcleach.

Between the two camps mentioned there is a sledging trail marked by
flags every mile. This is the main supply route to Camp Fistclench. The
four test groups marched parallel to this trail and some small distance to
the north of it, in the first cycle.4 The four groups marched approximately
abreast; during clear weather the teams were spaced at approximately 100-yard
intervals from each other. They were allowed to lag or lead one another by
as much as 200 yards while underway; if the longitudinal gap became greater,
the lead groups were ordered to reduce their speed to allow lagging groups
to catch up. Lateral positions of the teams relative to the trail and to
each other were rotated daily.

Trailing behind each pair of teams as they marched were onf or two
"weasels' manned by the auxiliary enlisted men who would have serQed as
replacements had disability required any of the team members to drop out
of the march. The tracked weasels, equipped with short-range radios, were
maintained mainly as a safety factor in the event of a sudden blizzard or
white-out, They also carried such test equipment as might be needed on the
trail and were used to carry observers from the mobile test center to the
marching teams,

The within-team trail procedure was standard for man-hauling sledges

ADuring the trek in the second cycle, both sides of the trail were
used, two teams on either side. .
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Fig, 2.-= The four teams on the march, Usually the teams were much more
spread out and the wanigan train was usually well out ahead,
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in the Arctic. One man broke trail.5 Next followed two men in a split
harness pulling a sled, followed by the last two men, also pulling a sled.
The men in these three positions were rotated approximately every twenty
minutes, so that each man filled each position approximately the same
amount of time.

At the close of a day's march, the teams closed in toward the trail
and formed camp, each group located at the corners of a rough trapezoid and
each about 200 yards distant from the mobile test center located o. the
main trail. This mobile center was made up of a train of box cars on sled ‘
runners (wanigans) in which the scientific observers and support party
lived and performed indoor work. In addition to bunk shacks, the train
included a*cook shack, mess hall, and common room, and also a test-and-
communications-equipment center, One sled held supplies. The whole train
was pulled by a D-8 30-ton tractor. Once each day it advanced eight miles

along the trail and marked the termination of the daily march, N
During the treks, the teams were kept as isolated from each other
(and from high-ranking visitors) as possible. The test was classed as an ‘
%solation experiment, and visits by outsiders were minimal. Social exchange »
between the teams was actively discouraged. A ~einforcing factor here was
the fatigue of the teams and the fact that when not marching they tended to
want to spend as much time as possible in sleeping bags in their own tents.
During the first and fourth ("control") phases, when the men were

exercising daily but housed in quarters in Camp Fistclench in the evenings,

the control over social exchange was of course minimal.

3The men thought this to be the easiest trail position.
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Water, Food, Fuel and Equipment

The basic ration was four boxes of C rations issued daily to individ-
uals, Each box contained a varied meal of approximately 1200 calories. There
are twelve different basic C-ration menus. Each box contains, in addition to
a five-o0z. can of a meat or meat-substitute dish such as beef stew or ham and
eggs, such miscellaneous items as packs of four cigarettes, toilet paper,
matches, hard candies and the like. The ration may also contain canned bread
or jam, canned cake, or canned fruit. Precise control was kept on each of
the different food items in the boxes issued daily to each man; that is, each

item in a box was listed and weighed prior to issuance, then re-boxed and

e

assigned to an individual; containers and wastes were later returned by indi-
.vianls and weigﬁed again, Men were told not to trade, and the evidence sug-
gests that trading was not frequent. The men were allowed to eat daily issued
foods at their own discretion but they were not to save food from one day to
the next., For this reason each container or package was 'counted in" as well
as "counted out." Arrangements for teams on half-rations were the same except
ehat the number of boxes issued daily was two rather than four, All food for
each team was picked up by one man from that team delegated to collect it,
This system reduced social contamination around the supply tent, For the

same reason, food-pickup agents came in from their teams one by one.

- Gasoline (Yukon) stoves and approximately three gallons of gasoline
daily were supplied to each team for food preparation, water melting, sock
drying, and tent heating, Individuals could heat the cans of food at morning
and evening meals if they wished., However, stoves were not to be used during

the noon meal period on the trail: the men were expected to conserve low-

moisture, ice-free items for the noon meal, Men would often melt snow for
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their needs during the morning and evening meals and heat food cans in the
hot snow water. One-quart insulated water canteens were carried for use on
the trail.

Full military Arctic clothing was issued to each subject. This issue
provi;ed ample protection for even the lowest temperature (e.g., -20° F.)
likely to be encountered during the experiment.

With the exceptions of daily fuel and food supplies, the teams were
outfitted with full equipage for activity on the trail in the Arctic, e.g.,

6-man tent, round-bottomed sleds, entrenching tools, and shovel. Rifles,

flares, binoculars, and like military hardware were, however, not carried.
The total weight of all food, fuel, clothing, and equipment for a five-man

team was approximately 450 lbs.

Source of the Subjects

The U. S. Army Quartermaster Corps maintains, within the province of
its Research and Engineering Command, a Field Evaluation Agency at Fort Lee,
Virginia, where the multifold items of personal and unit equipment supplied .
by the Quartermaster are tested for extended periods under simulated condi-

&

tions of operational use. In addition to ci'vilian technicians, scientists
and other personnel, about 200 military officers and men are assigned to the
station. Duties of the latter includé administering tests and surveys of
equipment and supplies and acting as test subjects in physiological tests
and tests of equipment. These men are not volunteers and are not specially
selected. Their assignment to the Quartermaster Corps, and to its Field
Evaluation Agenpy, is a matter of routine personnel practice. A tour of
duty at the Field Evaluation Agency customarily lasts from two to three

years. During this period the men are exposed to a wide variety of assign-

ments at Fort Lee or at Quartermaster test sites in Yuma, Arizona; Fort
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Churchill, Canada; the Panama Canal Zone; or on the top of Mt. Washington,
New Hampshire. )

Almost all of the men have had some high school experience; somewhat
more than half have high school diplomas; and very few (outside of officers)
have had college experience., Most are in their early twenties. Their
fathers' occupational backgrounds)cluster mainly in the '"labor" and 'service"
census classifications. They tend to come from large families.,

Characteristics of the twenty men selected for the ekperimental treks

are given in the first section of Appendix A.

The Setting and Its Stresses

The interior of Greenland today is simply an elevated, unbroken
plateau of snow, lifted from five thousand to eight thousand and even
ten thousand feet above the level of the sea; a huge white glistening
shield some twelve hundred miles in length and five hundred miles in
width, resting on the supporting mountains., It is an Arctic Sahara,
in comparison with which the African Sahara is insignificant. For
on this frozen Sahara of inner Greenland occurs no form of life,
animal or vegetable; no fragment of rock, no grain of sand is visible,
The traveler across 'its frozen wastes . . ., sees, outside of himself,
and his own party, but three things in all the world: namely, the
infinite expanse of the frozen plain, the infinite dome of the cold
blue sky, and the cold white sun--nothing but these. The traveler,
too, across this frozen desert knows that at no time during his journey
are the highest rocks of the mountain summits below him nearer than
from one thousand to five thousand feet down through the mighty blanket
of snow, Such is the interior of Greenland . . . (Peary, 1898, p. xxxiv).

Nothing has changed in interior Greenland during the sixty years since
Peary introduced the American people to Arctic exploration.' His enthusiasm
gor his subject matter led him to wéx poetic on its details, and since this
paper may otherwise lack in vividness, space can be allowed for his descrip-

tion of the potential hazards and trials of the Arctic summer, First, however,

is a list of what these can include:




20

€--°314
. % " [ 29 9 [T "
/ ¥OAV20T
Uve va12m P ! no1LIBS
tw. ’
| g
’ . P/ 3
A X s ‘ v v
\\ ol .. \ : A%
AN ¢ ¥/ - 4 K
Il\.lll/llll w{ 'AN‘I.\-’IO\’III\
. T
llllll // \_
::::: >
+ \\\\\\ .W\
IR T d \\
]
/ /)
\ _~ \
] [}
o b
' )
Yo i .
1 \
b ., \ /é.
-4 c // R
o N
e C N
J0NLILVT HLWON o4l AV $3UN 34NLVLE b
S}
©0 NOILIBNONd HOLVIUIN ISHIASNVAL 00 (71 % +
43334 NI NOILVAII3 JLVNIXOlddY MOHS SMNOLNOI \ -
TNVEL MOLOVAL 4O LNIWNOITY ILVNIXOHEIY =~=-= ) .
(OANL =3WNHL) OVON NIHAVIM TV ‘GIAVEINN ~—~ \\
SNV P @@ 2IVAING OGNV QILVIOVIORO 5w
0961 ,
ANVINTIYD LSAMHLION ! e
NI LO3Arodd dviod WO o
ANIY 'S'N 4O ALITVOO1 -~
L J




21

a) Cold j) Tedious water preparation
b) Monotony of terrain k) Elevation and oxygen
scarcity

c) Monotony of food
1) Ubiquitous hoar frost

d) Isolation inside and outside tents
e) Windchill m) Whiteouts

f) Wind constancy n) Blizzards

g) Chapping and frost on o) Soft, soggy snow

nose and beard
p) Cramped quarters in tents
h) Constant sun; lack of
night q) Slave work,

i) Snowblindness

CreVasse dangers are not listed because these appear only within 50
miles of the edge of the Icecap. Now, to return to Peary:

A very important peculiarity of the Icecap is the intensity of
the light. My journeys across the '"Great Ice'" have been made during
the Arctic summer--that is, during the time that the sun is constantly
above the horizon throughout the twenty-four hours, for a period of
some four months. The Arctic sun in clear weather is as brilliant
as the sun of any Southern latitude, and when this brilliancy is in-
creased by reflection from an interminable, and absolutely unrelieved,
glistening white surface of snow, lifted into the highly rarified and
pure upper strata of the Arctic atmosphere, the intensity of light is
something that can be realized only by one who has actually experienced
it. The pungent quality of this blinding glare is such that the
strongest eye can endure it unaided only for a few hours, A man placed
in the center of the "Great Ice," in midsummer with no means of pro-
tecting his eyes, would be as completely helpless at the end of a day
as a blind kitten,

On the stresses of wind, he continues:

« « « The wind is never quiescent on the '"Great Ice.," Day and night,
summer and winter, year in and year out, it is sweeping down, some-

times with greater, sometimes with less velocity, from the frozen heart
of the '"Great Ice," bearing with it a burden of snow . . . . As the wind
increases in force, the particles of snow become coarser and the depth
of the current of flying snow increases until, in the savage blizzards

of the frozen Sahara, this drift becomes a roaring, hissing, blinding,
suffocating Niagara of snow, rising hundreds of feet into the air , . .
(ibid., p. lxviii ff,).
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Fig. L.--Heading east downwind with packs on sleds




5.~-Returninz westward towards base camp with packs on the men's backs
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In regard to these and other stresses not elaborated upon, it should
be noted that test operations were to cease promptly if environmental con-
ditions became even moderately hazardous. If heavy snow was encountered
ecarly in the test, the teams would not be compelled to attain their daily
goal of eight miles of travel; if at the end cf a cycle the men did not
succeed in returning to base, they were to be transported back by snow
train. They were not tc be told this in advance, however, or otherwise
encouraged to lag in their progress.

This description of expected details of the experimental setting
can be closed with some statistical data. The mean daily temperature in
July ranges from 10° F. to 25° F.; in August it is usually slightly colder.
Snowfall averages an inch per week. The wind velocity averages 10 to
13 m.p.h. Elevation of the terrain around the test site ranges from 6500
to 7000 feet. The terrain is nearly flat; other than wind drifts (sastrugi)
a few inches high, the only variation is that of gradual sloped which may
rise or decline ten feet in a mile. The sun does not touch the horizon
until late August. Radio communication is unreliable between stations
as little as ten miles apart., With the exception of radio towers, test
equipment, oversnow vehicles, markers on the trail leading tc the coast,
and mounds of snow covering under-ice quarterg'there are no landmarks.

The isolation provided allows study of psychological and social phenomenraz

under conditions approaching that of the laboratory.

The Test Pattern and Confounding Relationships

The test design specified 4 five-man teams undergoing a sequence of

treatments systematically varied within the context of man-hauling across
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the Icecap. These five-man teams were combinations of two- and three-man
subgroups, four of them including NCO's or acting NCO's (leader sub-
groups) and four without NCO's (follower subgroups). The four leader
subgroups can be contrasted in terms of the first two compared with the
second t;o (S1) and the first and third compared with the second and
fourth (S;). The four follower subgroups similarly can be classified
in terms of the first two vs. the second two (Gl) and the odds vs. the

evens (GZ)' Also, the four test periods on the trail could be classed

by the first two vs. the second two (t;), and the first and third ("going
out and dodn“) vs. the second and fourth ('"coming back and up") (t2). In
each of these cases their "interaction" (i.e,, 81895 G1Gy; or tltz) repre-
sents the contrast of first and fourth vs., sccond and third,

The pattern of '"which of the two-man subgroups with leaders were
to be coupled to which of the three-man subgroups without leaders during
which phases?'" is expressed by the relationships I = 5§16, = Szcztl.

The pattern whereby the experimental treatments were to be applied
to the teams and subteams over time is expressed by the relationships
I‘E S)tjR = SztzT, where R stands for the half vs. full fation variable
and T stands—for the packs-on-back vs. packs-on-sleds variable,

These four relationships provided the framework of the one-sixteenth

replicate design represented diagrammatically on the following page,
Measures

In a sense, multiple experiments were conducted. One experiment
was the situation-as-a-whole, which called for men moving in small semi-

isolated groups on foot over the Icecap while under coordination by a
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central staff. This social and physical experience itself could be expected
t> produce changes in the values, behavior, and physiology of the test sub-
jects. Anong pertinent factors in this context were the development of
strengths and skills, of stable patterns of relationships between each team
and the central staff, and of relationships between teams; for example,
= teams holding positions closest to the trail were considered by others to
be favored by the central staff.
. A second experimental frame was the formal phasing of ration inputs
and work loads, which constituted the major focus of the project., A third
}evel of discourse included a series of psychological experiments within
test phases, aimed at studying‘vicarious relief of hunger; data from these
® experiments have been reserved for presentation in another report and are
not discussed in this paper. A fourth level of discourse was microscopic
and concerned the day-to-day events during the experiment and the short-
term effects these produced.
On each of these levels, a variety of measures were taken, Some of
. them verified supposed characteristics of the independznt variables (e.g8.,
féod intake, energy demands of tasks); others related to effects of the
experimental treatments on subjects' physiology, phenomenological exper-
ience, and social organization.® Some of the measures were quantitative
and observational; others necessarily were subjective and attitudinal,
Following is an outline of what measures were taken when during

the course of the experiment,

OMeasures of intellective capacity and psychometer performance of
subjects undergoing the experimental treatments were not taken, both be-
cause these variables were rather thoroughly studied in the Keys et al. (1950)
experiment and because equipment and time required for such measures would
have unduly burdened the facilities of the test operatioms, -
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1. Prior to team formation and prior to movement to site, test
subjects completed
a) Edwards Personal Preference Schedule (fifteen scales)
b) Thurstone Temperament Schedule (seven scales)
c) Minnesota Multiphasic Personality Inventory (nine scales).
2. Before team formation but after movement to test site, and also
after completion of the experiment, subjects completed a8 questionnaire with
questions on
a) Authoritarianism (an eight item scale)
b) Sociometric choices from among all twenty test subjects, of
those four individuals who were:
(1) Good judges of materiel
(2) Most desirable teammates
(3) High individual performers
(4) Low individual performers
(5) More affectionate and friendly
(6) Less affectionate and friendly
(7) Most quiet
(8) Most talkative
(9) Most popular
(10) Most similar to self
(11) Least similar to self
(12) Least known to self
c) Level of interest in the test
d) Family background characteristics and military status (pre-
operation questionnaire only).
3. During personal debriefing interviews, after team dissolution
following completion of the experiment, subjects were asked to make
a) Comparison of two groups of which subject was a member, in
terms of
(1) Talkativeness
(2) Bossing
(3) Good feeling

(4) Organization of tasks
(5) Leadership strength
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b) Comparison of various daily tasks in terms of

(1)
(2)
3)
4)

Difficulty

Personal preference
Importance
Appropriateness for leader

c) Identification of role-occupants in two groups of which

subject was a member

(1)
(2)
(3)
(4)
(5)
(6)

Most task-oriented
Humorist

Least helpful

Laziest

Preferred co-worker
Communicator to staff

d) Comments on comparisons of styles of organization of groups

(1)
(2)

Leader-organization vs. democratic organization
Collective application to single tasks vs, division of
and specialization

e) General comments on experiences.,

During test phases of the experiment, the staff made

a) Rankings of all individuals in terms of

(1)
(2)
3)
(4)
(5)
(6)
(7
(8)

Depression and listlessness

Physical fitness

Integration as team member

Irritability

Acceptance of (resistance to) test
Neatness, orderliness

Talkativeness

Sharing, generosity .

b) Observations of daily working relationships °

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
9
(10)

Pairing on man-hauling sleds

Location of personal space in tents

Allocation of trench space during noon break

Pace on trail

Lead and lag of teams along line of march

Allocation of routine daily tasks

Observed talkativeness during daily march

Apparent apathy, weakness, depression, insubordination

Hostility

Evaluation of 'polish' of routine daily tasks (team
performance) '




c)

d)
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Physiological measures

(1)
(2)
(3)
(4)
(5)
(6)

Daily intake of food and water

Physical fitness (Harvard Step)

Water balance

Body weight

Sodium and potassium in urine

Energy expenditure (respiration) during work

Records of sick call

e) Records of data from psychological sub-experiments conducted

within test phases (responses to problems)

f) Informal tape-recorded interviews in evenings in tents on

phenomenology of hunger and other test aspects.

5. In each experimental phase, subjects provided questionnaire data

relating to

a) Sociometric rankings or ratings of team members in terms of

(1)
(2)
(3)
(4)
(3)
(6)

Weight and influence in team

Work with most closely

Performance

Liking

Preference as future team co-members
Sympathetic behavior,

b) Comments on gripes, complaints, and sources of intra-team

arguments as well as '"liked'" aspects of test activities

c) Ratings by subjects of individual staff administrators and

scientists in terms of

d)

(1)
(2)
3)

Power
Likeableness
Dominance

Subjective ratings of

(1)
(2)
3)
(4)

Hunger

Talkativeness in teams, and laughter
Time-sense :

Mental activity, fantasy
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(5) Physical ailments (chapping, feet overheating)
(6) cCold
(7) Tiredness
(8) Good feelings toward and respect for teammates and
toward team
(9) Team performance
(10) Thirst
(11) Irritability, selfishness
(12) Personal uncleanliness
(13) Sex
(14) Various social characteristics of teams
(15) Sleeping and work conditions in teams
(16) Oral activity (smoking, gum)
e) Allocation of team-members to various task-role positions
f) Ratings of individual food items in the various menus, in

terms of liking, monotony, appropriateness.

Only a segment of the data generated in the experiment can be dealt
with in this report. More than 150 variables were quantitatively measured.
Though some measures were replicates, the data include too many discrete
dimensions to be handily encompassed within a single conceptual framework.
Efch of the dependent measures not only can be related to the independent
variables but also may relate to other dependent variables. To delimit the
scope of evidence considered here, the independent and dependent variables
have been placed in subcategories from among which only certain combinations
have been selected for present consideration.,

In addition to the three main variables in the major experiment
(ration level, task difficulty, and successive experimental phases over
time), certain sub-experiments were performed within the experimenfal phases,
These sub-experiments, testing ways to reduce subjective hunger, are not
dealt with here,

Certain standard questionnaires were administered to subjects during

the two control phases preceding the two experimental cycles. These were
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aimed both at familiarizing subjects with the questionnaires and at obtain-
ing baseline data on subjective stress and team structure attributes prior to
the subjects’ undergoing the stresses of the experimental phases., Contrast of
these baseline data with subsequent experimental data was not provided for in
the experimental design of the major experiment and will be reserved for dis-
cussion eisewhere.

Another set of data, obtained prior to inception of the control and
experimental phases of the experiment, referred to characteristics of the
subjects themselves, both as self-reported on personality inventories (MMPI,
Edwards PPS, Thurstone Temperament Schedule) and as reported by subjects'
peers on the pre-experimental sociomentric questionnaire. The relationships
between these personality data and subsequently-obtained data on individuals'
reactions to experimental conditions form the basis of a third planned report
dealing with personality factors.

Yet another report or series of~reports will be specifically concerned
with analysis of relationships between the physiological measures obtained
and effects of the major independent variables on these measures. Therefore,
only passing mention of physiological data will be made in the present report,
to subst;ntiate the presumed effects of the task and time variables on physical
output demands made upon the men.

During the experimental phases of the test a close reckoning was kept
on the different food items issued to the subjects and the proportion of
issued quantities which they consumed. At the same time, subjects' hedonic
preferences for these different items were also periodically obtained,
together with information on subjects' ideas about (a) items needed but

missing from the rations, (b) monotonous items, (c) items causing gastric
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disturbance, or (d) items unnecessarily abundant in the rations. In another
report, changes in patterns of consumption of issued items at different test
phases and under different ration levels are related to preference ratings
for these items and to the frequency with which items are named as monotonous,
satiatiné, excess, Or unnecessary.

The present report, then, deals with only a fraction of the relation-
ships and contrasts generated by data on the more than 150 quantitative
variables studied before, during, and after the experiment., The intent here
is to present findings on reported hunger-related experiences of individuals

and social effects of being hungry.



CHAPTER IV

RESULTS

Objective Measures Confirming Characteristics
of the Independent Variables

The full-ration team members were issued approximately 4800 calories
daily, while low-ration team members received half this amount of ratioms.
Subjects were not, however, required to eat all food issued. Table 2 shows
the daily average caloric intake of team members during the four experi-
mental phases of the test. The word ''reportedly' appears in the table title
because collection of the data required cooperation from the subjects. Food
issued was ordinarily eaten directly from containers. Each day each subject
repacked all containers in a given day's ration, both opened and unopened,
back into the ration boxes for turn-in at the time of issuance of the next
day's rations. The difference in gross weight of each container of each item
issued to and returned by each individual was used to estimate consumption
of that item. Then the caloric consumption of each item by each individual
on a given day was summed to obtain a measure of daily caloric intake, Sub-
jects would have preferred to toss aside or bury used containers, so con-
siderable pressure had to be put on them to assure their cooperation in
saving used containers for turn-in. In rare instances when containers were
lost or thrown away instead of being turned in, consumption of those items
was estimated for the individual concerned as the average consumption of the
items by others in his team.

34
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TABLE 2

AVERAGE DAILY CALORIES REPORTEDLY CONSUMED BY
TEAM MEMBERS DURING EXPERIMENTAL PHASES

—_——
Cycle I Cycle II
Teams

Phase 1 Phase 2 Average Phase 1 Phase 2 Average

A 3241 3974 3607 2332 2321 2326

B 3382 3602 3492 2360 2388 2374

Average - 3311 3788 3550 2346 2355 2350

c 2261 2384 2323 4011 3948 3980

D 2303 2364 2333 4219 4445 4332

Average 2282 2374 2328 4115 4197 4156

Other possible factors affecting estimates of caloric consumption were
trading, waste, and theft. As all men were issued the same foods, benefits
of téading were reduced; nevertheless a little trading no doubt took place.
In some teams canned mean items were occasionally pooled to make a "stew" in
canteen cups. Probably uneaten excess, if any, of these melanges was thrown
away rather than returned to containers for turn-in. There were also a few
known instances of 'borrowing,' food-stealing, and smuggling. Early in the
first cycle, one or two members of low-ration teaws attempted to contact
buddies in full-fed teams to obtain uneaten rcmainders of the latters' rations;
however, growing inter-team hostility and administrative action put a quick
stop to this practice. Before the beginning of the second cycle, teams pre-

viously well-fed exerted many efforts to smuggle food in their packs and gear

s0 as to ameliorate anticipated eftects of undergoing the low-ration treatment,
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Shakedown inspections thwarted most of ;hese endeavors, but some food is known
to have escaped in the inspections. Also in the second cycle there was known
disappearance of food from a storage area., This might be attributable to
action taken by subjects.

Data in Table 2 indicate a 1200-calorie difference between average
daily intake of high-ration and low-ration subjects in the first cycle. The
difference is greater in the second phase of this cycle than in the first;
subjects on full rations during the first cycle apparently became accustomed
to the rations and ate more of them to replace energy expended during trail
marching, In the second cycle full-fed subjects ate with gusto, and accord-
ingly the second-cycle difference in average daily intake between the two
ration levels is six hundred calories greater than in the first cycle. How-
ever, the average caloric deficit of teams on low rations might be placed at
approximately 1500 calories if (a) the possible excessive intake of high-ration
subjects in the second cycle is somewhat discounted; (b) some account is taken
of the illicit food consumed by some low-ration subjects in the second cycle;
and (3) intake of subjects on the high-ration level in the second phase of the
first cycle is taken as more realistic than their intake in the first phase of
that cycle.

The second major independent variable was task difficulty, One system
of trail marching required subjects to place their individual rucksacks (con-
taining personal gear, sleeping bags, daily rations, and the like) on one of
the two sleds hauled by a team, while the other sled held team gear (tent,
stove, lantern, shovels, etc.). Under the other system, individual rucksacks
were carried by the subjects on their backs, while group gear was distributed

between the two sleds. The data in Table 3 show that, as expected, the latter
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system was more costly in energy requirements, Also suggested is a slightly

lower average energy expenditure rate among the underfed subjects.

TABLE 3

ENERGY EXPENDITURE RATES OF TEAMS
TRAIL-MARCHING IN THE SECOND CYCLE®
(AS MEASURED BY AIR INTAKE)P

_

Condition Team Phase 1 | Phase 2 | Average

A 16.2¢ 14.0d 15.1

Low rations B 18.54 13.4¢ 15.9

Average 17.3 13.7 15.5

C 16.3¢ 15.1d 15.7

High rations D 17.74 14,5¢ 16.1

Average 17.0 14.8 15.9

Packs on sleds Average 16.2 14.0 15.1

Packs on backs Average 18.1 14.6 16.3

All conditions Average 17.1 14,3 15.7

@Malfunction of respirometers prevented accumulation of comparable
first-cycle data,

bThese data were supplied by Dr. M, Krieder, Physiology Section,
Quartermaster Research and Engineering Command, Natick, Massachusetts.
Their reliability is appraised in a report by him; a one-unit differ-
ence in averages is likely to be statistically significant. Units are
07(cc)/min/kg body weight; one unit is roughly equivalent to half a
calorie of energy expenditure per minute by a 150-pound man.

Cpacks on sleds.

dpacks on backs.
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The remaining two major independent variables were the cycle and phase
components of time. Weather characteristics of these periods are shown in
Table 4. 1In contrast to the first ten-day cycle the second cycle had no
~ snowy weather. Temperatures were higher than expected for August (i.e., no
lower than those recorded for July) and wind speed estimates averaged half

of those in the first cycle.

TABLE 4

AVERAGE NOONTIME WEATHER AND TERRAIN CONDITIONS
DURING FIVE-DAY EXPERIMENTAL PHASES
(OBSERVER ESTIMATES)

Cycle I Cycle I1
Item
Phase 1 Phase 2 Phase 1 Phase 2

Temperature 17° F. 17° F. 17° F. 16° F.
Wind direction Easterly Easterly Easterly Easterly

(favorable) (unfavorable) (favorable) (unfavorable)
Wind speed (mph) 18 18 10 9
Days with
precipitation 2 0 0 B 0
(snow)
Clear days 2 5 3 2
Snow cover Moderately Moderately Extremely Very hard

hard crust hard crust hard crust crust

with shallow

drifts

The first ("outbound") phase of the trek in each of the two cycles could
be regarded as downhill because the elevation dropped on an average of a few
feet in a mile as the subjects moved from their base camp out along the trail

leading to the coast. The first phase in each cycle could rightly be called



Fig. 6. Recording air intake as metered at the nozzle of the respirator mask
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the "downhill" leg of the trek also because prevailing winds at the test site
were regularly from the east or thereabouts. Marching against these winds on
the return leg seemed like walking uphill., Despite this handicap, however,
second-cycle respiratory data (Table 3) show a lower energy expenditure by
subjects during the return leg in the second phase of this cycle. The
reduction can be attributed perhaps to greater team efficiencies plus reduced
metabolic rates among subjects adapting to costs of the environment. This
effect of adaptation, coupled with the fact that wind speeds were low in the
second cycle, suggests that energy expenditures of subjects in the first cycle
were considerably higher.

Evidence of the effects of wind and weather (as well as of acclimation
over time) on subject group performance is provided by data on the paces
which teams maintained as they moved over the Icecap. At 11:00 A.M. on most
of the days during the experimental phases, observers timed by stopwatch the
interval required by each team to take 100 steps. As criteria of "team pace,"
the steps of one or (more usually) two men in each team were timed. The
identity of timed individuals as well as their trail positions within teams,
was varied systematically over successive days; however, the paces of men in
the "trail-breaker" position were not timed.

The data are shown in Table 5. Blank cells indicate occasions when
observations were not made or were not completed., Where two individuals in
a team were timed on the same day, their paces have been averaged in the table

into a single entry for that team on that day.
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TABLE 5

TIME IN SECONDS REQUIRED BY REPRESENTATIVE INDIVIDUALS
IN TEAMS TO MARCH ONE HUNDRED PACES

Cycle I
Tean P e
am Phase 1 days Phase 2 days Cycle Avg.
A 2 S I G AV, ol 7 89 10 Ave.

A ST B RN O N/ B 73 176 80 78 71 80 77 75

B ST Oy 2 EN60 BT 70 | 66 74 65 68 68 68 69

C .. 68 82 79. 62 73 |76 68 76 75 68 173 73

D .. 62 69 68 62 65 |73 78 80 77 78 77 72
Avg. e 67 74 74 62 70 |73 75 75 73 14 14 72

Cycle 11
Phase 1 days Phase 2 days
11 12 13 14 15 Avg. |16 17 18 19 20 Avg. Cycle Avg.

A' 62 65 68 68 65 66 |.. 70 66 70 65 68 67

B! 68 64 60 66 64 64 [.. 68 60 70 60 65 64

¢! 58 .. 65 72 58 63 |.. 74 70 70 68 71 67

D' 58 .. 67 64 58 62 |.. 65 64 72 64 66 64
Avg. 62 65 65 68 61 64 .. 69 65 71 64 67 66

Both Cycles
Phase 1 days Phase 2 days
lst 2nd 3rd 4th 5th Avg.| lst 2nd 3rd 4th Sth Avg. |BOth Cycles Avg.

Avg. 62 66 69 71 62 67 |73 72 70 72 69 71 69
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Because teams were required to guide on each other to avoid excessive
spread between teams along the line of march, there is relatively little
variation of pace between teams within cycles. Necessarily, underfed teams
marched as fast or as slowly as full-fed teams. Generally the pace was slow;
a median pace of 68.6 seconds for one hundred paces for the data in Table 5
can be contrasted with the normal military rate of march (on solid ground)
of 120 steps/minute. There was, however, considerable variation in pace
between cycles and between phases within cycles. The pace considerably
quickened in the second cycle in accordance with the favorable weather con-
ditions in this cycle described above; the median test applied to the inter-
cycle difference produced a corrected X2 value of 9.9, significant at the .0l
level. On the other hand, the pace in the second phases slowed when the sub-
jects had to face the wind and gradual rise in terrain; a corrected?(2 value
of 7.1, significant at the .0l level, is obtained from application of the
median test to the inter-phase difference in pace. That the reduction in pace
during second phases may have been an overcompensation for added difficulties
of marchiﬂb is suggested by the Cycle II respiratory data in Table 3, which
represent subjects as expending less energy in the second phase than in the

first,

Subjective Non-Social Effects of the Variables

Confirmatory effects

The supposition that subjects had to work less in the second cycle is
supported by data on their sense of fatigue and weariness during the experi-

mental phases of the test. Mean responses to four questions relating to fatigue
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and weariness on three different questionnaires administered at different

times are shown in Table 6./ The data show a decline in average subjective

TABLE 6

RESPONSE VALUES ON A SEVEN-POINT SCALE TO:
FOUR QUESTIONS* RELATING TC FATIGUE

Analysis of Variance

-

Source of Significance
variation d.f, Mean Square F Level
Questions (Q) 3 7.6281 7.40 .001
Subjects (S) 19 7.2886 7.07 .001
Periods (P) 3 10.8031 10,48 .001
Qs 57 1.9593 1.90 .001
QP 9 1.4392 1.40 . o
SP 57 3.1869 3.09 .001
Residual 171 1.0306 . -

Mean Values

Question
Cycle Phase 1 2 3 4 Avg.
1 1 5.00 5.40 4.70 5.75 5.21
2 4.80 5.65 5.55 5.30 5.33
1I 1 4.35 4.80 4.50 4.85 4.63
2 4.10 4.65 4.70 5.15 4.65
Average 4.56 5.13 4.86 5.26 4.95

*1. Questionnaire A, Item 6-6 (Appendix Table 31)
2. Questionnaire B, Item 6-2 (Appendix Table 32)
3. Questionnaire C, Item 1A-6 (Appendix Table 33)
4, Questionnaire C, Item 15-1 (Appendix Table 34)
fatigue between the two successive cycles., Analysis of variance shows that
this decline is consistent among the four different questions relating to fatigue

(i.e., there is no significant Time Period-Question interaction). There can be

little question that subjects found the going easier during the second cycle.

I1ables appearing in the tabular appendix (Appendix C) are referred to
in the text as Appendix Tables,
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Table 7, summarizing reports on chilling, suggests that especially in
the first phase of the second cycle, when subjects encountered light, favorable
winds, and night temperatures were not yet below zero, the energy expenditure
for body warmth may have been minimal, Response data to a question on subjects’
level of annoyance and irritation with the weather (see Appendix Table 23)

similarly show a significant drop between the first and second cycles,

TABLE 7

RESPONSE VALUES ON A SEVEN-POINT SCALE
TO TWO QUESTIONS* RELATING TO COLD

Analysis of Variance

Source of . Significance
Variation d.f, Mea§ Square F Level
Questions (Q) 1 7.2250 5.29 .05
Subjects (S) 19 7.7158 5.64 .001
Periods (P) 3 4,4833 3.28 .05

Qs 19 1.7776 1.30 -

QP 3 0.7083 <1 ..

SP 57 1.8692 1.37 .05
Residual 57 1.3662 . o o o

Mean Values

Cycle Phase 1 Question 2 Avg.
1 1 4,35 4.45 4.40
2 4.10 4,55 4.33

1I 1 3.50 3.90 3.70
2 4.00 4.75 4.38

Average 3.99 4.41 4.20

*l, Questionnaire A, Item 6-2 (Appendix Table 39)
2, Questionnaire B, Item 6-6 (Appendix Table 40)
These evidences combine to suggest that energy deficits of men in the
first cycle were greater than the deficits of men in the second cycle, due to

milder weather and to adaptation to the test environment and test conditions,
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With greater energy demands on them in the first cycle, subjects--
especially those on short rations--should have been hungrier than in the second
cycle. Evidence of statistically-significant shifts in subjective hunger over
time is shown in Table 8. Evidently subjects were somewhat less hungry in the
second cycle. Adding to the face validity of these data was the increase in

average reported hunger between successive phases within cycles.

TABLE 8

RESPONSE VALUES ON A SEVEN-POINT SCALE
TO FOUR QUESTIONS* RELATING TO HUNGER

Analysis of Variance

Source of Significance
Variation d.f. Mean Square F Level
Questions (Q) 3 3.2281 3.86 .01
Subjects (S) 19 7.5452 92.02 .001
Periods (P) 3 7.0115 8.38 .001

Qs 57 2,3882 2,86 .001

QP 9 2,3281 2,78 .001

SP 57 5.5838 6.68 .001
Residual 171 0.8362 . o o o

Mean Values

Question
Cycle Phase 1 2 3 4 Avg.
1 1 5.50 4,85 5.50 5.35 5.30
2 5.75 5.35 5.70 5.85 5.66
11 1 4.65 4,70 4.90 5.65 4.98
2 4.80 5.20 5.65 4.85 5.13
Average 5.18 5.03 5.44 5.43 5.27
*1. Questionnaire B, Item 6-4 (Appendix Table 24)
2. Questionnaire C, Item 1A-8 (Appendix Table 25)
3. Questionnaire C, Item 15-2 (Appendix Table 26)
4., Questionnaire A, Item 6-4 (Appendix Table 27)

Since the primary purpose of this study was to examine subjective and

social effects of hunger, it was necessary to demonstrate that the subjects
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were in fact more hungry when undergoing the reduced rations condition. On
2400 calories daily, they should have been: Lindsay (1935, p. 81) in a
comparable situation reported that "It did not take us more than a day to
realize that we were ravenously hungry on 26-1/4 oz. [= approx. 3600 calories]
per diem. Food filled our thoughts and dreams, but not our stomachs.. . ."

Subjective hunger was asked about in questions appearing on each of
the several questionnaires administered at different times within test phases
of the present study. Obtained hunger ratings are summarized in Appendix
Tables 24 thiough 27. The expected large difference in average ratings of
subjective hunger between full-fed and underfed subjects clearly emerged.
Analyses of variance of these data (shown in the same Appendix Tables) con-
firmed the reliability of this observed difference. Generally, all subjects
reported themselves at least moderately hungry, and underfed subjects tended
to feel a very high level of hunger. The tables also show in detail the
general trend of decreasing hunger between cycles and increasing hunger

within cycles.

Enjoyment of food

Throughout the course of the experimental phases, subjects were asked
to rate enjoyment of food items in the C-ration menus they were receiving,
While these data were obtained primarily to study monotbny characteristics
of specific items, the ratings were examined to see how in general the exper-
iﬁental treatments affected obtained ratings. In this analysis, ratings of
the first nine food items, arbitrarily éelected from among the more than
fifty items periodically rated, were averaged for each subject in each exper-
imental phase, and analysis of variance.was performed on these mean ratings

(see Appendix Table 28),
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The saying "hunger makes the best sauce" is supported by the data.
Subjects under low rations rated foods reliably higher than did subjects
under full rations. Further, there was a slight (not statistically reliable)
trend toward increase in expressed liking for the food during successive
phases. These trends support impressionistic data from observers in the
Minnesota study (Keys et al., 1950, p. 833) but are contrary to evidence
in another study (Army Medical Nutrition Laboratory, :1953) in which overt
rebellion took place against continued eating of controlled amounts of canned

ration items.

Sexualitz

The literature on underfeeding includes many mentions of changes in
sexuality resulting from low energy input. It is clear that under loag-term
deprivation glandular activity of the gonads decreases and there may be actual
shrinkage of the organs (Keys et al., 1950, p. 839; Benedict et al., 1919).
Evidence on sexuality under short-term deprivation is less clear-cut; at least
one observer (Lindeman, 19:8, p. 131) has indicated that sexuality may at
first increase during earlier stages of deprivation. Ruff and Levy (1959)
report that groups of five men confined in isolation for five days developed
preoccupations with phallic sexuality and e;cretory functions during the second
to fourth days. Eren (1954) repofts comparable phenomena among men confined
in a submarine. Bondy (1943) asserts that '"the everlasting talk of sex and
smut may be considered as compensatory sasisfaction," and Castro (1952, p. 70)
agrees with this interpretation.

Data from the present study (Appendix Tables 29 and 30) support the

latter assertion partly in that subjects tended to report high concern with
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sex, especially in earlier phases of the experiment. However, the only trend
appears entirely due to effects of time and appears not related to feeding or
task conditions. The evidence suggests that any increased sexuality which
might be felt initially by persons undergoing underfeeding might well be a
reaction to general stress rather than a result of specific effects of de-

creased food input.

Fatigue

One other subjective feeling about which the men expressed high con-
cern was fatigue. Detailed data on subjects' responses to four direct ques-
tions on fatigue are shown in Appendix Tables 31-34. All four sets of data
show a significant rise in fatigue ratings when subjects were underfed. This
finding supports the general conclusion of earlier studies that hunger brings
lassitude and weakness (Keys et al., 1950, pp. 680, 706, 828, 936 ff;
Benedict et al., 1919, passim; Dyme, 1950).

Second-cycle respirometer data (Table 3) indicated that the subjects
had to work harder when carrying packs on their backs than when packs were
hauled on sleds. Generally the detailed data on subjective fatigue, shown
iu the Appendix Tables 31-34, failed to reflect this difference between
the two task procedures. A reliable increase in fatigue responses under
the back-carrying condition appeared only for one question (Appendix
Table 34), These data also show a Rations-Task interaction such that the
added fatigue under the back-carrying condition is more apparent to under-
fed subjects, The failure of other items on fatigue to elicit responses

" differentiating between the two task conditions may be attributable to
the general difficulties which all subjects encountered in the fatiguing

first cycle; these may have been so great as to suppress differences
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in fatigue which might be attributable to manner of transporting packs.
Conceivably, if first-cycle respiratory data were available, they too would
not show a difference in effort required by the two tasks.

Fatigue effects of the experimental variables (food intake and pack-
carrying) can also clearly be seen in subjects' ratings of the difficulty
of the three trail positions within teams: trail-breaking (one man), hauling
first sled (two men), and hauling second sled (two men). The data are shown

on Table 9, and Appendix Tables 35-37.8 A1l three positions were rated as

TABLE 9

MEAN SUBJECT RATINGS OF LEVEL OF DIFFICULTY OF THREE
WORKING POSITIONS IN TEAMS TRAIL-MARCHING
UNDER VARIOUS CONDITIONS

Condition

Position Underfed Full-fed

Packs on Packs on
Sleds Backs Avg. Sleds Backs Avg.
Trail-breaking 3.55 4.90 4,22 3.30 3.75 3.52
First sled 4,40 4,90 4.65 3.95 4,00 3.98
‘Second sled 4.40 4,70 4,55 4.40 3.85 4,12
Average 4,09 4,83 4.47 3.88 3.87 3.87

more difficult by subjects when underfed than when full-fed. However, only when
underfed did subjects generally report more difficulty with the packs-on-backs
task condition as compared with the packs-on-sleds task condition, It seems
that hungry men may be sensitive to marginal differences in task difficulty

which full-fed men ignore.

8A conjoint analysis of variance of data on these three tables is shown
in Appendix Table 38,



Cold

Previous reports on men exposed to low food intake have stressed their
sensitivity to cold as compared with full-fed men. A lowering of body temper-
atures was noted among some of the subjects in the Minnesota experiment on
logg-term underfeeding; this, say Guetzkow and Bowman (1946, p. 62), . ., .

“{s more serious than it sounds, for it makes the starving very sensitive
to cold weather.," Informal observation of the Minnesota subjects indicated
that they were oversensitive to cold and had a high tolerance of heat (Keys
et al., 1950, p. 827).

Three questions in the present experiment were directed at subjects'
phenomenological experience of the cold of the environment, The responses
(Appendix Tables 39-41), averaging about a scale point below subjects' ratings
of fatigue and sexuality, suggest that subjects were less concerned with cold
than with the other distresses cited, Further, the data show no systematic
increase in subjective cold when subjects were underfed; indeed, responses to
one question (Appendix Table 39) show a significant Rations-Phase interaction
such that, while full-fed subjects' ratings of cold increased over time, those
of underfed subjects decreased. Like the data on subjective sexuality, the
subjective intensity with which cold was felt by subjects varied considerably
between subjects and between teams, but not between hunger and work conditionms.
The negativity of these returns is confirmed by subjects' responses (Appendix
Table 24) to another question on their concern about the weather in the experi-
mental setting, Generally the data on weather confirm the implication of the
data on cold: that perceived intensity of environmental cold stress was inde-

pendent of food intake and work conditions in this experiment,




Time

We have all heard of time dragging during periods of unpleasantness.
Such a turgid comment as 'every tortured second seemed like an hour" might
not be mere dramatic license. Time estimates rise with boredom, passivity,
repetition, etc., (Loehlin, 1959). A study by Schombach (1958) showed that
hungry subjects gave higher estimates of a fixed waiting time interval than
did subjects who were not hungry. His finding suggests that his hungry
subjects '"felt time dragging,! although this does not necessarily follow
from the difference he reports in subjective time estimates from hungry
and not-hungry subjects.

The possibility that underfed men more than fully-fed men in the
present experiment might subjectively feel that their working hours passed
slowly was investigated by means of a question on the rapidity with which
the hour before lunch seemed to go by. The only distinct effect of the
experimental conditions which is revealed by the resulting ratings (Appendix
Table 42) is that of replicate cycles; the time seemed to pass more quickly
for the men in the second cycle. There is no reliable evidence that the
more hungry men had a great sense of time dragging, although it is still
quite possible that, in the blank and unchfinging environment of the test,
the hungry men's estimates of an hour might have been chronologically

shorter than estimates of full-fed men.,

Overcheating
' Related to the problem of chilling is that of overheating. In Ap-

-pendix A, Part 2, mention is made of hungry subjects' tendency to march out

quickly in the mornings because they reportedly were feeling cold. This
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quick marching could lesd to overheating under the test conditions (LeBlane,
'1961). Three questions were aimed at this possibility (Appendix Tables
43-45). Responses indicate first that overheating was low-rated as a prob-
lem by subjects and second that underfeeding did not produce significant
direct effects on ratings. Ratings of general overheating declined with
passage of time within cycles (Appendix Tables 43 & 44), but ratiﬁgs of
overheating during a specific one-hour time period did not decline.
Responses to one item (Appendix Table 43) showed interaction effects such
that a drop in within-cycle overheating ratings was evident only among under-
fed subjééts. Other statistical effects suggest that the more energy-demanding
task (packs-on-backs) was associated with higher overheating ratings (Appendix

Table 45), mostly in the second cycle and among underfed subjects.

Thirst

In the Arctic, when fuel is short, water is short. Lven when fuel is
ample, water-melting is tedious. Occasional reports (e.g., Military Planning
Division, 1951, p. 8) cite thirst as a problem in the Arctic. Subjective
thirst of men in the present experiment was investigated by three question
items (Kppendix Tables 46-48). The average responses suggest that thirst
was more of a problem to the men than, say, overheating. However, there was
no suggestion that thirst was reliably affected by the ration, time, or task |,

variables, despite the variations in metabolic activity with which these were

associated.

Living and housekeeping

Three items on one questionnaire inquired into subjects' annoyance and
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irritation with water-melting, cooking, and sleeping conditions (Appendix
Tables 49-51). Average ratings indi:atc that subjects were moderately
bothered by these aspects of Icecap living, but their concern generally
diminished with time (acclimation, growth of skills, etc.). Concern with
water-melting and cooking was less (significantly, for the latter activity)
when men were on full rations. This ration effect was significantly more
evident among men carrying packs on backs (the more arduous task). On the
other hand, ratings of concern with sleeping conditions did not vary with
ration; the only significant effect emerging from the data was that in the
first cycle men in the more arduous task (packs on backs) were bothered less

by sleeping conditions, whereas in the second cycle they were bothered more

than were men carrying packs on sleds.

Health and hygiene

Do the miseries of hunger enhance other aches and pains, so that
hungry men are more concerned about their health than are the full-fed men?
Keys et al. (1950, p. 691) report not; their subjects in the Minnesota exper-
iment were not acutely apprehensive about their health although they suffered
from dizziness and lethargy.m One questionnaire item in the present experiment
queried subjects on concern about health, Obtained ratings (Appendix Table 52)
indicated only moderate annoyance and irritation with health problems, Also,
the taFinga varied reliably neither with ration level nor with the other
experimental variables, although they do suggest greater health concern
among underfed subjects and among subjects in the first cycle,

Considerably higher average ratings were given in response to a‘question

on subjects' annoyance and irritation with uncleanliness (Appendix Table 53),




Fig. 10.--The evening's housekeaping
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Hungry men tended to average higher ratings, and averages increased with
passage of time phases within test cycles (i.z., as the men got dirtier).
Here again, however, suggestive differences were not statistically reliable.

Two specific ailments often encountered by men marching in polar
regions are skin irritation (chapping and sunburn) and foot trouble. Data
in response to questions on these ailments appear in Appendix Tables 54
and 55. Average subjective concern with chapping appeared greater than
concern about sore feet. Responses to the two questions followed opposite
patterns of variation with the experimental variables, and reasons for the
conflicting patterns are not wholly explicable. Concern with sore feet

-tended to increase between successive cycles but decreased reliably over
time within cycles, whereas concern about chapping diminished reliably
between cycles, but among the hungry men tended to increase within cycles.
Hungry subjects tended to rate their concern with sore feet higher than did
full-fed men. Ratings of concern afout chapping did not co-vary with pack-
carrying method, but men carrying Packs on their backs reported reliably
more concern with sore feet than did men with packs on sleds.

Going on sick call is included among the forms of absenteeism
associated with onset of stress in the work setting (Mellin, 1961; Mechanic
and Volkart, 1961), or under conditions of poor adjustment in stressful
environments (Eilbert and Glaser, 1959). French (1951) found that, among
Naval recruits, sick call was an informally legitimate way to gain temporary
remission from training rigors, insofar as 'going sick' did not appear to
affect subsequent peer group opinion of a recruit. Among trail teams on the
Icecap, going on sick call meant more work for teammates and fherefore prob-

ably somewhat weakened a man's standing in his group. On the other hand,
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sick call is a time-honored device for evasion in the military and probably
retained some permissive sanctioning among the test subjects. ‘
In Table 10 entries from the medical corpsman's sick log are classi-
fied by the test variables. Visits to sick call follow a pattern!consistent

with previously-discussed phenomenclogical reports of concern with health

problems. Men on low rations, and men carrying their packs, put in more

TABLE 10

FREQUENCY OF APPEARANCES AT SICK CALL DURING
SUCCESSIVE FIVE-DAY TEST PHASES

Rations Task Cycle I Cycle II Avg.
Phase 1 Phase 2 | Phase 1 Phase 2
High Sleds 3 3 2 2 2.50
High Backs 9 2 3 e 3.50
Low Sleds 8 .. 6 2 4.00
Low Backs 9 4 5 4 5.50
Average 7.25 2.25 4.0 2.0

appearances at sick call than did their opposite numbers. The initial phases
of both cycles had higher rates than the second phases, and rates were higher
in the first cycle than in the second. There is a clear relation between the

pattern of sick call visits and the expected pattern of stresses and adaptation,

Sugmary
Soldiers man-hauling sleds across the Greenland Icecap under test con-
ditions of the QM Project 60-1 reported themselves more or less affected by a

number of non-social experiences. Chief among these, according to the subjects,
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were uncleanliness, sexuality, fatigue, and hunger. Of more moderate concern
to them were chilling, health, sleeping conditions, and thirst. Least bother-
some to them, according to reports, were chapping and sore feet, overheating,
cooking and water-melting, and time-dragging.

Among these concerns, only two--fatigue and trail-marching difficulties,
and liking for food--had a definite relationship with level of food input.
Level of food input also was very probably related to subjects' sense of
physical malaise and sick call rates, as well as to their dissatisfaction
with uncleanliness, with sore feet and chapping, and with cooking and water-
melting chores. Apparently independent of food input were concerns with sex-
uvality, chilling, and cold, sleeping conditions, thirst, overheating, and
time-dragging.

Within-team variances of ratings of non-social experiences fluctuated
considerably with the nature of the phenomena rated. Subjects in teams were
relatively consistent among themselves in ratings of fatigue (but not of trail
position difficulty), liking for food, time-dragging, overheating, thirst,
chapping and concern with sleeping conditions, cooking and water-melting.
Greater inter-subject variance obtained for ratings of concern with sexuality,
uncleanliness, health, cold, and sore feet. The variation in inter-subject
variances do not appear to be systematically related to the different question-
naires or to the level of ratings obtained. High inter-subject variability
of ratings of certain phenomena such as sexuality and health implies that
generalizations about changes in these phenomena under conditions of stress

and hunger should be accompanied by caveats.
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Social Effects of Hunger: Interaction

Talking

The previous section has shown underfeeding as producing two key effects:
(1) more fatigue, with consequent lowered energy resources subjectively avail-
able; and (2) increased hunger. These effects imply that the men had more
reason to be concerned with themselves and at the same time subjectively had
less energy to give to interaction with teammates. A marked drop in socia-
bility was noted by observers (Franklin et al,, 1948; Guetzkow and Bowman,
1946, p. 17) of the food-deprived men in the Minnesota study; these men were
not otherwise under stress. On the other hand, laboratory groups deprived of
sleep for 96 hours showed no decline in social activity (Murray et al., 1959).
Increased environmental (stress) pressure can ¥n itself increase self-concern
among full-fed men and lead to reduced allocation of available energy to inter-
action (Klein, 1956, p. 98; Torrance, 1959). Wartime prison situations, where
both stress and underfeeding apply, typically are characterized by decreasing
sociability (Cohen, 1953, p. 130; Leyton, 1946).

The term sociability can refer both to the volume and content of inter-
action., Items on two questionnaires in the present experiment concerned the
amount or level of talking in groups (Appendix Tables 56 and 57). One question
referred to the level of talkativeness in teams during the hour on the trail
preceding the noon break, while the other referred to the volume of talking
and conversation generally present in a group during successive test periods,
Since men while trail-marching would not have much surplus energy available
for talk, ratings on the first question were considerably and reliably lower

than those on the second question (see Table 11)., On both questions, however,
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ratings of level of talking in teams varied significantly with feeding level;

underfed teams reported less talking.

TABLE 11

RESPONSE VALUES ON A SEVEN-POINT SCALE TO
TWO QUESTIONS* RELATING TO TALKATIVENESS

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
Questions (Q) 1 81,2250 111,53 .001
Subjects (S) 19 4.7171 6.48 .001
Periods (P) 3 2.9417 4,04 .05

Qs 19 2.0013 2,75 .001

QP 3 0.7417 1.02 N

SP 57 1.5252 2,09 .001
Residual 57 - 0,7283 .« N

Mean Values

Question
Cycle Phase 1 2 AV,
I 1 3.30 4.95 4.13
2 3.50 4.60 4.05
II 1 3.80 5.10 4.45
2 3.80 5.45 4.63
Average 3.60 5.03 4.31

*1., Questionnaire A, Item 1 (Appendix Table 56)

2. Questionnaire B, Item 7-3 (Appendix Table 57)

In addition, the data showed two other trends, Data and analysis on
the first trend, which was found to be statistically reliable, are shown in
Table 11, There tended to be more talk reported in the later of the two
cycles, 1In this cycle, subjects encountered easier weather (Table 4), could
march faster (Table 5), and had fewer health difficulties (Table.IO), so that

strains of their response to environmental requirements were eased; with
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lessened discomfort, and less energy required for work, interaction rose,
The second trend (significant for data in Appendix Table 56) was that there
was less talk reported when subjects were carrying packs than when they
were hauling packs on sleds. This finding is also congruent with explana-
tion in terms of energy, in that the subjects had to work harder when

carrying their packs (Table 3).

Humor and hostility

Signs of strain in a group may be a decline in humor, or predominance
of sarcastic, ironic, and complaining notes in humor. These signs are not
necessarily independent, in that sarcastic humor often is not funny, In-
creasing frequency of unfunny kinds of humor and disappearance of other
kinds were noted by observers during the Minnesota test (Franklin et al,,
1948) . Fox (1959, p. 545) described patients in wards for serious cases as
resorting to grim humor to ease tensions. Hostile-type humor increased in
frequency among experimentally-deprived laboratory groups (Kelley, 1953),

On the other hand, in another study (Lanzetta, Haefner, and Axelrod, 1954),
laboratory groups threatened with a failure stress increased intra-team good
humor, )

Subjects in the present research were asked about good laughs during
the hour preceding the noon break, Since there was not much communication
?uring this period, humor ratings (Appendix Table 58) were low. They were
a full scale point lower, however, among hungry groups than among full-fed

groups. Also observed among these ratings were unreliable trends toward

lower ratings over time within cycles, lower ratings when packs were carried
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on backs, and higher ratings in the balmier later cycle. These patterns
conform with what is known about.cnergy-demanding stresses undergone by
these subjects.

Subjects were also asked about "bitching.'" This form of communica-
tion often is directed out of the groups and is complaining, querulous, or
sarcastic in tone. It is the type of behavior sometimes classified as
"hostility toward the outgroup' in group dynamics researches. Subjects'
ratingg (Appendix Table 59) of the veracity of the statement, 'We do a lot
of bitching," rose a full scale point under the hungry condition. No other
trends were discernible,

Hostility toward outgroups was directly queried in two questions con-
cerning subjects' annoyance and irritation with the scientific observers and
with the other teams (Appendix Tables 60 and 61. Ratings were moderately high
on both counts but did not vary with the hunger condition. Instead, they
varied with time. Hostility toward other teams was reliably greater during
the beginning al.xd ending phases of the experiment, while irritation towards

observers dropped a scale point between the successive cycles.

Summary

The averages of subjects' ratings of two items relating to talkative-
ness in teams indicate that there was considerable talk among full-fed teams
but reliably less talk among hungry teams, Talk while trail marching was
" reportedly less than talkativeness in general (e.g., in tents at night).
Intra-team agreement on ratings of talk was good. Less intra-team agreement
obtained for ratings of 'good laughs'" on the trail, Ratings of this item

were generally low and showed a reliable drop when men were in the underfed




65
condition. Ratings of 'bitching," on the other hand, were relatively high
and increased reliably under the hunger condition. Ratings of hostility
toward scientific observers and other tezms also were relatively high but

did not relialkly vzry with feeding condition,

Social Effects of Hunger: Group Atmosphere

Dimensions of group atmosphere were measured in the present experi-
ment by a battery of questions derived in part from the work of Zimmer
(1958), who under Navy contract prepcred a test program to investigate
psychosocial aspects of the under-ice life of IGY participants in the Ant-
arctic. In this program were two attitude questionnaires (the Attitude

Study and Group Behavior Description), which contained a total of 119 items

oriented towurds a man's feelings zbout group relations. Responses were
to be given on a continuous unlsbeled five-category rating scale.

Twenty questions from the Zimmer armamentum were first applied in
Quartermaster Arctic research during 1959 (Levin et al., 1962). On the
basis of this research, certain of Zimmer's items were modified to suit
conditions of the men marching across the Icecap in the present study; some
items were dropped 2nd others were replicated with modified wordings among
the several questionnaires used in the 1960 Quartermaster tests..

Concurrent with Quartermaster research in the Arctic, the Neuro-
psychiatric Branch, Bureiu of Medicine and Surgery, Department of the Navy,
undertook application of Zimmer's schedules to men in small year-round
camps in the Antarctic (Nardini, Herrmann, and Rasmussen, 1961). Data ob-
tained were supplied for analysis to the U. S. Navy Medical Neuropsychiatric

Research Unit at San Diego (Nelson and Gunderson, 1961).
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The researchers at San Diego first categorized the Zimmer items on
rational grounds by apparent similarity of underlying dimension. Ten clusters
were formed, into which 80 of the original Zimmer items were fitted with good
inter-judge agreement. The internal consistency reliability estimate of each
given cluster was found to be higher than any of the nine correlations of
that cluster with other clusters. Correlations between identical sets of
clusters remained very stable over successive questionnaire administrations.
With cluster consistency and stability established, Antarctic groups were
compared 1n.responses to each dimensional cluster of question items. The
groups were found to differ significantly on almost all cluster dimensions.

The first five of the ten clusters were identified as A-E and referred
to an individual's adjustment to his setting; the second five (F-J) referred
to social attributes within a respondent's work group. The latter five were
all significantly intercorrelated;9 each reliably differentiated between
groups examined. These five group dimension clusters were identified as:10

F. Compatability: perception of group members as mutually con-
genial and preferred as personal friends [affect].
G. Teamwork: perception of group members as cooperative and each

carrying his share of the work [integrationm].

H. Group Efficiency: perception of group as well organized,

having concise goals, and scheduled activities [task organization].

9r varied from .21 to .78, with median values between .57 and .62.

1owOrds in brackets following each identification are terms by which the
clusters will be identified throughout the remainder of this report,
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I. Group Achievement: perception of group accomplishment and

members' pride ir same [goal satisfaction].

J. Equalitarian Atmosphere: perception of mutual respect, status

leveling, and democratic procedures within group [power differentiation].

Nelson and Gunderson (1961) give a complete list of 46 of Zimmer's
social items, each classified under one of the five headings. Items in the
present study were classified under the same headings on the basis of similarity
to items on their list. This classification was done before inspection of
obtained data. Since both sets of items derived from the same source, the
congruence between them was considerable and made classification straight-
forward. Only a few of the 46 item classifications of Nelson and Gunderson
were changed. These are discussed under specific headings below.

Perusal of the analyses of variance of responses to each of the items
appearing in Appendix Tables 60 through 99 will show that only a few dﬁong
the items reliably revealed any effects of hunger, Responses to most of these
items were characterized by high intra-group error variance. Therefore, use
of the Nelson and Gunderson clusterings was an essential step in providing an
iﬁdependent basis for grouping data so that trends could be analyzed by the

sign test,

Affect

Klein (1956, p. 146) supposes the case wherein ", , . a group of friends
work hard to survive in an environment that has become uncongenial, By concen-
trating on the task, the friendship level of the group will tend to drop.'" The
quarrels and arguments arising from the frustrations of an uncongenial environ-
ment are more disruptive in groups whiéh are not composed of friends but rather

are newly-created (French, 1953), as were those in the present study, Torrance
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(1957b) maintains that under stress, ", . . group members become better
acquainted with each other . . . and less harmonious." Guetzkow and Bowman
(1946, p. 55) assert that despite extremely strong ties between subjects in
the Minnesota experiment, they often lost their cohesiveness during the days
of starvation. "'How much did you squabble?' people ask . . . . I will tell
you. During the whole journey we never quarreled in the true sense of the
word, although on occasion the atmosphere was certainly tense" (Lindsay,
1935, p. 206). As was true among the Minnesota subjects, hungry men often
find it is too much trouble to fight, so bile is swallowed to be held for
another, more prosperous day--or revealed in responses to questionnaires,

A dozen items on the three questionnaires administered to subjects
during the present test concerned Nelson and Gunderson's cluster F, referring
to intra-group affect. Data and analyses from these are shown in Appendix
Tables 62 through 73. The first five of these are "positive"; that is, higher
ratings in response to them imply higher affect of team members for one another.
The remaining seven items are ''megative" in that they refer to bad feeling
and friction in teams; lower ratings to these items imply higher affect., A
Qariant of one of the negative items ('strictness," Appendix Table 68) was
originally classed by Nelson and Gunderson under cluster H, referring to task
organization, Also a variant of one of the positive items ("first naming,"
Appendix Table 63) was placed by them under J, referring té power, The un-
.sociable tone of the 'strictness" item and the sociable tone of "first naming"
suggested that for five-man groups on the Icecap these items could more real-
istically be placed in the affect classification,

Among the twelve items, only one ("irritation with teammates," Appendix

Table 73) shows higher affect among hungry groups, Eleven items show differences
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in the expected direction, with lower affect among hungry groups. Under the
two-tailed sign test, the null hypothesis can be rejected at the .01 level.
These data clearly indicate lower intra-group affect and more friction among
hungry subjects. They confirm, too, a basic axiom that a decline in inter-
action,such as was shown above to occur in hungry groups, is associated with

a decline in positive affect (cf., e.g., Homans, 1950, p. 112; Bovard, 1951),

Power
Hills_(1953) has shown a relationship between rate of exchange of

supportive communication in three-person groups and the hierarchy of power

positions. Although his data do not show that instability is associated

with the absence of power development, Arctic groups under hunger stress

showing reduced positive interaction might be expectea to show both a less

stable power structure and more equalitarianism. Power is the third of the

four variables which Torrance (1959) cites as increasing in structural dif-

ferentiation under moderate stress and declining in structure under more

extreme stress. Bales (1955a) hypothesizes that as functional (e.g., adaptive)

problems become more acute and demanding, strains are created toward the

definition of more specific roles; as roles become more specific and differ-

entiated, there is a tendency toward less equalitarian distribution of access

to resources. As status differences between persons increase, there are strains

toward more indifferent or antagonistic relations between them; "solidarity

and status are in certain respects incompatable," Bales states, although goal-

gaining inefficiencies of a loose power structure may lead to loss of solidarity,
There 1s then a question whether hungry groups, under greater pressure

from the environment, will increase power differentiation (Bales) or diminish
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differentiation (Torrance). This was tested in the present study by observ-
ing the sign of differences between full-fed and hungry subjects' responses
on items classed in Nelson and Gunderson's cluster J (differentiation).
Six items used in the study (Appendix Tables 74 through 79) were classed
by Nelson and Gunderson under the J heading; three items were positive in
tone, three negative. With underfeeding, mean ratings of all six of these
items shifted in the direction of greater status-leveling, although for
none of these items was the shift statistically reliable. In terms of two-
tailed binomial probability, the trend among these six items toward less
differentiation under hunger stress is reliable at the .05 level. Since
hunger in the Arctic may be reggrded as high stress, Torrance's prognosis
of reduced power structuring is supported by the evidence.

However, other evidence on power differentiation does not support
the Torrance hypothesis. Two items on the B questionnaire (Appendix D)
asked for near-sociometric rankings of teammates on the attributes '"best
answers to team problems (item 12) and "weight and influence in team'" (item
15). Rankings on these two items (Appendix Tables 102 and 104) were very
highly correlated; product-moment correlation coefficients of the matrix
column sums (Hohn, 1953) for the two sets of data were .96 among full-fed
subjects and .88 among underfed subjects. The two attributes, both were
derived from measures of power used by Lippitt et al. (1958) and resemble
those used by Bales (1955b).

Hohn (1953) has developed a Hierarchy Index, h, defined as the ratio
of observed variation in column sums of full rank matrices to the maximum

possible variation. Index (h) values for the matrices of rankings obtained
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under the two criteria of power are shown in the appropriate appendix tables.
The index values are generally high and no lower among hungry groups than
among full-fed groups. This evidence suggests that the added stress of hunger
had no effect on perceived power differentials.

Commonly, formal leaders suffer risk of displacement when environmental
pressures on a group ircrease (Torrance, 1959; Klein, 1956, p. 104). On each
of the two measures of power (''weight and influence'" and "best answers'),
leaders' sums of ranks were ordered about their median values. Chi-square
values for the resulting two distributions were both significant at the .10
level.11 Sums of ranks of formal leaders in hungry groups were reliably higher
(i.e., represented less peer-perceived power) than in full-fed groups. That
underfed groups ranked their formal leaders lower in power but maintained
power hierarchies measured by Hohn's index indicates that substitutes were
able to assume the relative dominance lost by leaders. At the same time,
subjects' responses to the items in the '"equalitarianism" cluster of Nelson
and Gunderson, above, indicate that with partial displacement of the formal

leader they perceived less status heirarchization.

Task organization

Three of the Zimmer items (all negatively toned) appearing on question-
naire B were classified by Nelson and Gunderson under cluster H (task organi-
zation). In their analysis these authors found, with groups having 22 to 40
members, that the correlation of this cluster with the preceding cluster

(differentiation) was low. It would seem reasonable, however, that in small

11Analysis of variance of leaders’ rank sums on each of the two measures
of power produced F-values significant &t the .05 level. Tor application of
parametric statistics to these and later data, see Boneau!.960).
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groups with N = 5 correlation of perceived work organization with perceived
formal differentiation would be quite high. .

Response values on the three items classed under cluster H are showm
in Appendix Tables 80 through 82, Diffefences between hungry and full-fed
group average ratings are in the expected direction (i.e., less organization
when hungry) on all three items. As error variances on these items were
high, however, the difference between feeding treatments was statistically
reliable on only one of the three items (''mot everyone has a clear idea of

what he's supposed to be doing").

Goal satisfaction

Task organization, communication, and differentiation are all associ-
ated with productivity. When these decline in groups, it is likely that
satisfaction with group output will decline also., Three items in the present
study were directly concerned with satisfaction of members ﬁith their teams
as a whole. While member judgments of team performance (Table 12 and Appendix
Table 83) were about as favorable in underfed teams as in full-fed, team
satisfaction ratings (Appendix Table 84) were reliably (at the .10 level)

lower among hungry groups.

: TABLE 12

SUBJECTS' PERCEPTIONS OF CHANGES IN TEAM PERFORMANCE
DURING PREVIOUS FEW DA¥S (QUESTIONNAIRE B, ITEM 13)

- — — —
. Packs Packs
Change on Sleds o6 Backs Full-fed Underfed
About the sane | 18 11 13 16
Worse b4 3° 3 2
Improved 20 26 24 C 22
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Integration

The Nelson-Gunderson cluster G included many items associated with
the concept of integration (e.g., "everybody pulls together to get a job
done'); integration has been defined (Stogdill, 1959, p. 277) as the capacity
to maintain structure and function under stress. The cluster was found by
Nelson and Gunderson to be highly correlated with their other clusters (r's
ranged from .57 to .78), and especially with clusters F (affect) and I (goal
satisfaction). The latter both are concommitant conditions of integration
(Blau, 1960). With their decline, measures of integration should decline.

Lipscomb (1945) says of concentration camp prisoners: ''The most

conspicuous psychological abnormality was a degradation of moral standards
characterized by increasing selfishness.'" 1In an experiment encouraging high
self-orientation saliency, more conflict and lower goal satisfaction were
produced (Fouriezos, Hult, and Guetzkow, 1950); in more conflicted (competi-
tive) situations, there is less consideration, helping, affect, and satis-
faction among group members (Deutsch, 1953; Marquis, Guetzkow and Heyns, 1951;
Back, 1951). Freud (1949, pp. 48-49) associated group disintegration with the
cessation of feelings of consideration among group members. In terms of these
findings and viewpoints, items classed under Nelson and Gunderson's cluster G
referring to selfishness, consideration, cooperation, and the like should re-
flect group integration, and measures of integration among hungry subjects
should be lower than those among full-fed subjects.

Twelve items in the present study (Appendix Tables 85 through 96)
concerned selfishness, cooperation, etc. and were identical to or congruent

with items classed under the Nelson-Gunderson cluster G. Seven of these items
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were positively toned; five were negatively toned. Average ratings of
positively toned items among experimental groups were high; those of nega-
tively toned items were low. Ratings of none of the items showed a reliable
main effect of the feeding treatment, In line with expectation, four of the
five negative items indicated lower integration among hungry teams than among
full-fed teams., However, five of the seven positive items showed higher
integration among hungry teaums.

A possible explanation for these opposing patterns may lie in the

conflict of two strains among subjects, between "truth" and "justice."

With the onset of hunger stress, people appear to have added need for one
another's company (Schacter, 1959, chap. 7). Social stimuli seem to dampen
subjective response to stress (Bovard, 1951). Schacter quotes Torrance on
the tendency toward lower cohesiveness in hungry groups and finds his results
in conflict with this tendency. Torrance (1959), on the other hand, sees no
conflict between clauses of the statement that, under severe stress, everyone
needs social support, but capacity to give support is extremely limited.

Accordingly, hungry subjects may find themselves in an ambivalent ‘

situation, being unable to provide integrative behavior at the same time
that they recognize the nead for it in themselves and others., The "truth"
may be that integrative behavior is low in hungry groups but “justice" demands

recognition of the strains under which co-workers are struggling. Homans

(1961, chap., 10) has recently illustrated how the idea of justice or worth

can color sociometric choices. Affect toward co-workers may decline while
respect for co-workers increases (Blau, 1960).
Thus it may be that at the same-time that hungry subjects saw an in-

crease in anti-integrative behaviors (Appendix Tables 92 through 96), their
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ratings of integrative behaviors were cclored by cognizance of .co-workers'
efforts toward consideration, forebearance, helping, and the likel2
(Appendix Tables 85 through 91). This idea of forebearance toward co-workers
may also explain why ratings of many items wmaking direct reference to team-
mates are more favorablc und;r the bunger condition; these include ratings
of irritation with teammates (Appendix Table 73), respect for teammates
(Appendix Table 79), preference for tcammates (Appendix Table 97), and
estimation of co-member performance (Appendix Table 98). Ratings of pref-
efence for own team also rose in the hunger coudition (Appendix Table 99).
All these items reflect a concept of loyalty to co-workers. The pattern of
ratings on these items vis-d-vis feeding condition is in contrast with that
obtaining from ratings of groups as a whole in terms of output, affect,
organization, and differentiation. Rejection of the group accompanied by
increased acceptance of members would scem to argue for the development of
interpersonal ties in subgroups (cliques). This pattern is to be contrasted
with that found by Bovard (1951), wherein hostility to restraints on groups

led to downgrading of co-members but nct of groups as a whole,

Summarz

Ratings of twelve items focusing on positive and negative effect
relations in the test teams quite consistently showed a trend toward less
friendly behavior and more conflict within underfed teams. There was a con-

siderable degree of variation between the various positively toned items in

>

12Dur1ng interviews with hungry groups, the point was made that
", . . it's awfully hard to think of the other fellow when you're hungry;
the only thing to do is to keep your mouth shut and try your best.,"
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terms of favorablenecss of ratings; however, with few exceptions, ratings
of positively toned items usually were higher than ratings of negatively
toned items.,

“ Ratings of six itewms focusing on authority showed a consistent trend
toward less perception of differential power among members of hungry teams.
The ratings of items positively relating to equalitarianism tended to be
high, while ratings of negatively relating items were low; these evidences
suggest low perceived authority-difierentiation within the teams generally.
éoupled with the trend toward lower perceived differentiation in authority
among hungry teams was evidence, from peer rankings on items relating to
power, that formal leaders were downgraded in the hﬁnger condition. However,
those rankings did not generally show less power differentiation in hungry
teams than in full-fed teams.

Ratings of three items negatively relating to task organization were
fairly high and tended to be higher (indicating more disorganization) among
hungry teams. Ratings of items positively relating to member appraisal of
and satisfaction with team performance were also quite high, although tend-
ing to be lower among hungry teams. .

Data on integration and cooperation in teams did not show a clear
trend with feeding condition, Ratings of positively toned items relating
to integration tended to be high; ;hOSe of negatively toned items tended to
be low. Responses to negatively toned items showed less integration in
hungry teams, while responses to positively toned items generally showed
more integration in hungry teams. An explanation is sought by reference

to the concept of "justice" or "esteem."




Lipscomb (1945) reported that, in a deprivation condition, "In the
first stage, consideration for others was limited to personal friends, then
the circle contracted to child or parent, and finally only the instinct to
survive remained.' Jacobsen (1949) reports a parallel indrawing to intense
diadic relationships. These experiences appear to represent a céntraction

of the Lewinian field (Lewin, 1951).

Cliques

Such a tendency would be favorable to the development of cliques at
the cost of more extended linkages in groups. The presence of cliques
appears to be associated with lowered effectiveness and integration in groups
(Jenkins, 1947). Torrance, LaForge, and Mason (1956) observed a breakdown
into cliques among a group subjected to an unexpected weather stress; on the
other hand, Loomis and Loomis (1955) saw a discussion group supposedly not
under stress similarly fractionate into cliques and make no functional
progress thereafter,

Matrices of responses (Appendivaables 100 through 104) to five items
requesting sociometric rankings of team co:members on different attributes
ﬁere,analyzed to ascertéin if hungry teams had more cliques than well-fed
teams.13 Since a prerequisite to cliques is mutuality, a count of recip-
tocal choices was made in each matrix. For these purposes, ranks one and

two were counted as choice, When the number of choices is two, the maximum

135 sixth sociometric item (Questionnaire C, item 7) was dropped
from the study because it appeared to have little meaning in the intimacy
of the experimental conditions,
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number of mutual choices possible in five-man groups is five; this occurs in
the circular structure A - 2 - C - D -~ E - A. Such a structure occurred only
once among the 80 matrices {5 quostions X 4 teams x 2 cycles x 2 phases)
examined., The median number of reciprocals in a given rank matrix was about
three, and this was almost invariant over different questions, Further,
none of the experimental conditions show any systematic effect on the fre-
quency of mutusls., According to this measure of group cohesion (Proctor
and loomis, 1951), hungry groups were as cohesive as full-fed groups.

Luce (1950) devised a matrix manipulation technique whereby indirect
choices of the type "A chooses B who chooses C; so A chooses C"vare accounted
for in cliques of size three, four, etc. The number of indirect cliques of
size three open to individuals in teams was computed for each matrix accord-
ing to the method proposed by Luce. Resulting values were related to the
patterns of direct mutual two-person choices. Where the pattern of direct
mutual choices in the matrices '"excluded" an individual (as in a matrix
containing a four-person chain or four-person circle) or pair of individuals
(as in-a matrix containing a three-person clique), the number of indirect-
linkage clique formations was low. The extent that indirect interlocking
choice systems supersede direct mutual choice patterns is one operational
measure of integration (North, Koch, and Zinnes, 1960), Thus a count of the
number of matrices in the experimental conditions characterized by direct-
choice triﬁd cliques or four-person chains and circles formed an inverse
measure of integration. This index of integration is in accord with one of
Newcomb's (1954, p. 634) criteria of low cohesive groups: namely, shared
disliking for onme or two individuals,

On all five ranking dimensions, there were more '"exclusions' (by means

of cliques, four-chains, and four-circles) among choice matrices formed by




79
hungry groups than among choice matrices formed by full-fed groups. For
example, first and sccond choices ou the "work with most closely" (Appendix
Table 101) and the "helpful and sympathetic'" (Appendix Table 103) attributes
each contained only one exclusion among the eight matrices formed by full-
fed groups and five exclusions among the eight matrices formed by hungry
groups. The lower integration awong hungry groups suggested by data dis-

cussed in the previous section thus seems confirmed.

Leader status and differentiation

The discussion of power differentiation in the previous section in-
cluded mention of the deterioration of authority status of formal leaders
in the hunger condition. Where cliques are found in groups, observers have
noted that formal leaders are excluded (Jenkins, 1947; Loomis and Loomis,
1955). Since hungry groups were observed to form clique patterns on dimen-
sions other than authority, it follows that the formal leaders would be
likely to suffer decline in status on dimensions other than authority., This
turns out to be so. Analysis of variance of leader sums of ranks on the
attribute "work with most closely" (Appendix Table 101) shows a significant
decline in status among leaders of hungry groups as compared with full-fed
groups. Also, there is a trend toward higher sums of ranks (lower status)
among leaders of hungry groups on the dimension "helpful and sympathetic"
(Appendix Table 103). A similar significant decline in status of leaders
of hungry groups obtains for rankings of "good leaders next year" (Appendix
Table 100). On these three attributes, of course, leaders were less gener-
ally salient than they were on the two sociometric indexes of authority,

Hohn's index values discussed e;rlier in connection with leader power

were also computed for sociometric rankings on the attributes "good leader
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next year" and "work most closely with." The increcsed dispersion of sums
of rankings among hungry groups on these dimensions paralleled the increased
dispersions noted among the power rankings., Generally it appears that in-
formal {gaders were able to gain the status lost by formal leaders in the
”hungry groups. However, the finding that concensus in rankings (i.e., dis-
persion of sums of rankings) does not diminish with the diminished inter-
action that accompanies undericeding is contrary to Klein's (1955, p. 93)
finding that groups with less interactions had less concensus, Torrance's
(1957) observation of significantly less stratification after the stress of
survival training also does not seem in accord with present findings which
show that leader displacement is not accompanied by lower hierarchization,

as measured by the Hohn index.

Stability

An observational check on the structural stability of the test groups
was provided through records of noon seating orders. Daily, about noontime,
each team halted on the trail, placed its two sleds end-to-end (broadside to
the direction of the win; to serve as a windbreak), and dug a trench long
enpugh to accommodate five men. The order in which team members were seated
in the trench was recorded on nine of the ‘ten days in each cycle, The end-
positions were presumably less desirable because body heat of a co-member
was available only on one side and because the other side was exposed to
winds coming around the ends of the windbreak, Also the wind and the fur-
lined parka hoods restricted communication to immediate neighbors; men in
end positions had only one neighbor with whom to talk.,

A count was made of changes in seating order from day to day in terms

of occupants of the end positions, The data are shown in Table 13, The rows
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TAEBLE 13

FREQUENCY OF DAY-TO-DAY CHANGES IN OCCUPANCY OF
EXTREME POSITIONS IN NOONTIME SEATING ORDER

Full-Fed Teams

No Change One Change Two Changes

Team A 3 4 1
Tea? B 2 2 4
Team C! 2 6 . .
Team D! 5 1. 2

Sums 12 13 7

Underfed Teams

Team Al 1 5 2
Team B! 1 6 1
Team C 1 7 o o
Team D 1 4 3
Sums 4 22 6
Expectancy 3.2 19.2 9.6

Comparable Changes in Noon Seating Order under
Varying Conditions of Time and Task®

First phasesb 7 12 9
Second phases 6 19 2
First cycle 7 17 8
Second cycle 9 18 5
Packs on sledsP 6 16 6
Packs on backs 7 16 5

3Baged on sums for phases, cycles, and task assignments,

PThese add up to 28 rather than 32 because the first day of the second
phase in a cycle was not compared with the last day of the first phase
in the cycle,
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in the table identify teams in each ci the two feeding conditions. The
columns indicate the degree of change in seating order: in the zero-change
condition, the two men in outside positions retain these positions on the
succeeding day: in the one-change condition, one of the two men on the out-
side is inside on the next day; and in the two-change condition both men on
the outside on one day are in the inside on the next. The entries in the
table give the frequencies with which each type of change occurred. Since
there were nine days' observations in a cycle, the frequencies of changes
add up to eight for each team, or 32 for all teams in a feeding condition.

The expected values for the frequency of each degree of change are
shown in Table 13. Five men can be pernuted 120 ways; twelve of these
require no change in either of the occupants of the two outside positions,
72 require one change, and 32 require a change in occupancy of both positions.
1f changes between the 32 pairs of successive noontime orderings in each
feeding condition occurred solely by chance rather than on the basis of
some hierarchy or ordering of social links, the probabilities for zero, one,
or two diurnal changes in occupancy of the less-desirable outside positions
"would be .10, .60, and .30, respectively.

Statistical comparisons between the set of expected frequencies and
each of the observed sets of frequencies in the two feeding conditions were
made, using the Kolmogorov-Smirnov two-tailed test (Siegal,l1956, pP. 47-52)
instead of the X° test because the ekpected frequency of zero changes was
low. The set of observed frequencies of degrees of change among hungry
groups did not reliably differ from chance, whereas the set of change fre-
quencies among full-fed groups did differ reliably from chance expectancy,
Chi-sqﬁare applied to the two observed distributions indicated that they

differed reliably from one another, The seating structure of the hungry
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groups over successive days was about as unstable as would be determined by
chance factors, whereas the struccture of full-fed groups was more stable.
If one assumes that full-fed groups in the present study were under stress
and were more effective, these findings are in accordance with Torrance's
(1958) statement that ", . . the sociometric structure of small groups tends
to become unstable under stress; effective groups show greater gtability in
sociometric structure than ineffective groups."

Contrary evidence obtains from sociometric rankings, however. In
both phases within cycles of this experiment, subjects ranked each of their
co-workers in four sociometric items (Appendix Tables 100, 101, 102, and 104),
The stability of éubjects‘ rankings of peers over successive phases within
cycles was estimated for the two feeding conditions by a procedure analogous
to Cronbach's D® (Cronbach and Glesser, 1952) in which differences between
corresponding assigned ranks are squared and summed, Computed sums for
teams, and individuals within teams, in both feeding conditions are shown
in Table 14, Higher values imply less stability of ranks.,

The_obtained sums of squared differences between individuals' rankings
of peers on successive phases were ordered about their median for each of the
four questions, In no case did the instability values among hungry teams
exceed those obtaining among full-fed teams. Indeed, there was a trend

toward higher values (less stability) among the full-fed teams on three of

sthe four sets of sociometric rankings; on one of these questions (Question-

naire B, item 12), the distribution of values about their median produced

a X2 value (corrected) of 3.84, significant at the ,05 level,
Thus at the same time that hungry teams were displaying less stability
®

in the patterning of their noon seating order, they were evidencing at least

as much stability as full-fed teams in the patterning of reported work and
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TABLE 14

SUMS OF SQUARED DIFFERENCES BETWEEN CORRESPONDING SETS OF

PEER RANKINGS BY INDIVIDUALS IN SUCCESSIVE PHASES

Question-
naire Item Full-Fed Teams Underfed Teams
A: 14 +6+2+0+6=28 [Al: 2+0+0+2+2 = 6
B: 6+2+2+0+2=12 | B 6+12+12+2+4 = 36
g 2 cl: 0+2+0+6+6=14|cC: 2+6+6+0+0 =14
pl: 204+42+40+8+0=230|D: 0+2+6+14+2 =24
Summary: > med:10;< med:10 Summary: > med:10;< med:10
A: 2+2+6+4+2 =16 |Al: 0+0+0+2+6 = 8
B: 12+ 14+40+2+8=236 |Bl: 2+0+2+0+2 = 6
’ . cl: 6+6+0+10+8=230|C 6+2+2+0+2 =12
pl: 18+2+6+0+2=28|D: 8+2+2+2+18 =32
Summary: > med:13;< med:7 Summary: > med:7;< med:13
A: 6+42+6+12+8=34 |Al: 10+2+2+2+0 =16
B: 0+40+2+2+4 =18 | Bl: 2+0+8+2+2 =14
’ > cl: 2+040+40+2 = 4 |C 8+0+2+0+2 =12
pl: 8+46+12+2+4=32|D: 6+0+6+0+2 =14
Summary: > med:12;< med:8 Summary: > med:8;< med:12
A: O+14+8+6+0=28 |Al: 0+0+2+6+2 =10
B: 8+124+40+2+2=24 |Bl: 6+0+18+6+0=30
¢ ? cl: 0o+2+8+4+2 =16 |C 0+2+0+0+2 = 4
pl: 0+2+6+0+2 =10|D: 2+2+6+0+2 =12

Summary: > med:11;< med:9

Summary: > med:9;< med:ll
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affect relationships., The conflict in evidence becomes more apparent than
real, however, when the data on seating order are analyzed in terms of
proximate and distant pairs within daily permutations of seating order.
In any given permutation of seating order in a five-man team, the a priori
chance expectancy that a given pair in a team would be seated adjacently
is .40. The expected frequencies with which given pairs of men in four
teams would be adjacent on the basis of chance during nine days' permuta-
tions of seating order are provided by expansion of the binomial
4.(10 (.4 + .6)9. Typically, pairs would be found adjacent an average of

3.6 times in any set of nine permutations. In the comparison of obtained

TABLE 15

FREQUENCIES WITH WHICH TEN POSSIBLE PAIRS IN FIVE-MAN TEAMS
WERE ADJACENT IN NINE NOONTIME SEATING ORDERS

Teams Order Total
0 1 2 3 4 5 6 7 8 9 | Pairs

Full'fed 6 1 5 8 6 l‘ 7 3 e o e o 40
Underfed 1 7 8 7 3 4 5 2 3 ..] 40
All 7 8 13 15 9 8 12 5 3 ..| 80

Expectancy | 0.8 4.8 12.9 20.1 20.1 13.4 5.9 1.7 0.3 0.0 80

with expected frequencies (Table 15), certain pairs of test subjects appar-
ently seated themselves adjacently more than would be expected by chance,
This being so, necessarily other pairs were adjacent less often than chance
would dictate (Edwards, 1948). More important for present purposes, however,
is the finding that the obtained distributions for hungry and full-fed sub-
jeq;a were very similar; the X2 value obtained from the distributions is

trivially low,
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The evidence on stability, shown in Table 15, would seem, therefore,
to form a certain pattern. The clique-prone hungry groups included certain
pairs which seated themselves adjacently consistently throughout the test
period, while full-fed teams had more cases at the opposite {aversion) end
of the distribution. However, the two distributions did not reliably differ,
and both sets of groups also displayed generally comparable consistency among
replicated sociometric rankings. On the other hand, hungry teams included
reliably more shifting within the ncontime seating permutations than did
full-fed teaﬁs. In hungry groups, then, pair relationships were relatively
stable as compared with the seating structures of the teams as a whole.
This suggestion--that team structure was less stably maintained in hungry
groups but at no cost to intra-team interpersonal ties--is in line with the
generalization arising in the previous sectionms, namely, that hungry subjects
cared less about their teams but maintained their affect and esteem for co-

workers as individuals.

Summary

While the frequencies of rgciprocal choices in five sociometric dimen-
sions were equivalent to full-fed and hungry teams, the patterns of these
choices were not; there were consistently more instances among hungry groups
wherein group majorities exchanged choices among each other and did not give
any choices to one or two individuals in their teams.
| Evidence of intra-group differentiation on rankings of work partner-
ship, sympathy, and leader potential confirmed evidence on authority differ-
entiation discussed in the previous section., Formal leaders had lower status
on these attributes in hungry groups, but consensual hierarchization on these

attributes was at least as high in hungry groups as in full-fed groups,
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Hungry groups showed reliably less stability over time than full-fed
groups on an observational measure of intra-group order (seating positions).
However, sociometric rankings among hungry teams on four questions tended to
be more stable than those ot full-fed teams, and the stability of hungry
groups' adjacent-pair relationships within seating orders was equivalent to

that of full-fed groups.

Other Effects of Hunger

Findings on the impact of hunger on wen and groups also include indi-
cations of a shift in evaluative factors; some after-the-fact judgments of
subjects,provided via questionnaires and in individual interviews during the

post-experimental period, gave support to earlier findings.

Faciors in sociometric judgments

The ;nssihility that hunger might change the criteria by which peers
in groups were evaluated on various attributes was investigated by means of
factor analysis. Responses to six sociometric items were included in the
analysis (Appendix Tables 100-105). These included the five ranking items
discussed in the previous section, plus one additional item (Questionnaire B,
item 16) requesting subjects to rate co-workers as preferred teammates on
future teams. This last item was included because it aimed at providing an
index to congeniality between individuals within teams.
| In each feeding condition, column sums of ranks were correlated among
the four items calling for a full ranking of team wembers. The mean of rank
matrix column sums for these items was a constant _ES%:ll for rank matrices
from all teams, A fifth item (Questioﬁnaire B, item 14) required only two

choices among a subject's four teammates; the two choices provided were
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identified as ranks 1 and 2 and to their sum was added 6, representing an
arbitrary sum for unnamed ranks, to complete column sums. The sixth item
called for ratings of preference for co-workers as future teammates. Since
the means of rating matrices varied from team to team, column sums of each
matrix were ildentified as deviations from their mean.

The two matrices of correlations (one for each feeding coundition)
among the six sociometric items were factor analyzed and rotated by the
varimax method with the aid of Univac.14 Orthogonal factor loadings on the
six items under each of the two feeding conditions are shown in Table 16,
The first factor emerging has heaviest loading in the two sociometric items
providing data on power differentiation; it is termed "authority." The
second factor appears predominantly in correlaticons with ratings of peers
as future teammates; it is termed '"congeniality," TQe third factor clearly
refers to "sympathy."

In both feeding conditions, the authority factor accounted for about
36-38 percent of total covariance. Predictably, the item asking for peer
rankings asApotentially good leaders on another team was moderately loaded
on this {tem in both feeding conditions, The two feeding conditions varied,
however, in the loadings of the remaining two of the first three factors.
These two factors accounted for almost all remaining covariance in the hungry
condition; however, in the full-fedlcondition, other factors in addition to
the first three were required to account for the whole of covariance., In
part&cular, the first three factor loadings on the work partnership item
("work with most closely") were trivial in the full-fed condition but con-

siderable in the hungry condition, Too, the loading of the second factor

Vithe service provided by Professor Alex Orden, Director, Operations
Analysis Laboratory, University of Chicago, and his staff is gratefully
acknowledged.




89

806°S LIT® 81S° 8IY»°T 009°T SSZ°Z|886°S 8%7L° 066° 9€0°T 290°T 2S1°C Al
xeak
3Xou S813pEa] pood 3Iyew
9%6° 620° L1%° %8Z° G6S° 08S° [000°T 99L° #8Z° (LST° LSO°- €1S° pPInoa oym suoszag (-J) 9
£19s01> 3som
#L6° TO0® EES° GHG° 98%° O96E° | 666° 00Z° T88° €8CT° 922° #HeT*® Y3t payzom suoszag (S-d) °S
. wealy
03 sxamsug poo8 Jo Suor3l
666° %0Z°- GET° 081" (LSTI° 6£6° |€66° 98Z° 6Z1° 191° 6€£0° 1€6° -NQqTIJU0d ,Suos1ag (Z1-€) °¥
oT138y3eduis pue [nJy
966° TO00°- SIT® 626° OTIE" 9L1° |000°T 191" %9Z° %06° 2T92° (LET® -dray 3som suosiag (y1-4) °€
suotutdo pue
SeapT ,suoszad jo adus
866° €LZ° 6TIT1° 00Z° H#%T° 006° |S66° HIT® GST® (L90° %HZ0° 9.6° -niyuy pue y3taM (S1-9) °2T
sajew
-wead] axInjiny se suosiad
966° 600° 2T1° GSEE" T16° L6T° |TO0°T €T10°~- SYI° 90Z° 896" T120° 103 ?oua1ayaxd (91-9) °1
z4 A AT III II I 24 A ATl III II I
203084 103083 *ON W3] pu®R 2ITPUUOTISINY
pazxapun PaJ-11nd
SINSVAN OIYIIWOIOOS A0 SONIAVOT YOLOVA CALVIOH

91 ITAVL




90
-
(congeniality) on the potential leadership item was zero order in the full-
fed condition but considerable in the hungry condition. Other items also
tended in the hungry condition to have slightly more loading on the first
three factors.

The gist of this analysis appears to be that the multi-dimensional
structure of relationships was simpler in the hungry teams. The ,three
attributes--authority, congeniality, and sympathy--almost wholly shaped
sociometric scores on the six attributes considered. Among full-fed teams,
hﬁvever, thé‘evaluative structure was more complex, so that, e.g., a man
otherwise unauthoritative, uncongenial, or unsympathetic could be judged
favorably as a working partner or as a potential leader. It would appear
that members of fuil-fed groups had more planes on which to compete, show
excellence, and establish some form of status. Among hungry groups, a man
lacking high authority, sympathy, or congeniality was less valued on other
terms.

Hungry men are men in need. French (1956) has remarked that subjects
with salient needs (e.g., for affection) will always choose others whom
they expect will satisfy those needs, regardless of the category of behavior
called for in the specified situation, In terms of hungry subjects in Green-
land, three needs seemed predominant, 'Every individual has three inter-
personal needs: inclusion, conttol! and affection . « « [These] . . &
constitute a sufficient set of areas of interpersonal behavior for the
prediction and explanation of interpersonal phenomena." (Schutz, 1958, p. 13.)
With substitution of "sympathy" for inclusion, "authority" for control, and

"congeniality" for affectionm, this would appear to state the case for hungry

men in Greenland,




91

Post-experimental judgments

Hungry subjects rated their individual co-workers at least as favor-
ably on various attributes as did full-fed subjects. (See Social Effects of
Hunger: Group Atmosphere, preceding.) This would imply that the enhanced
interdependencies and esteem brought on by stress would lead to lasting post-
experimental friendship patterns, as Fox (1959) observed among hospital
patients,

Peer choices among the entire assembly of subjects on the attributes
“breferred on next team," '"good performer," "helpful and affectionate,' and
"“popular" were obtained after conclusion of the experiment (Table 17). Since
each man served with a different set of team co-members when hungry and when
full-fed, the number of post-experimental nominations he received from those

with whom he served while hungry could be compared with the number he received

from subjects with whom he served only when full-fed. No systematic differences

TABLE 17

FREQUENCIES OF POST-EXPERIMENTAL NOMINATIONS OF SUBJECTS
BY UNDERFED AND FULL-FED CO-MEMBERS

Preferred Performance Affectionate
Teams as Popular
Teammate Good Poor More Less
Underfed 12 11 16 16 8 13
Full-fed 16 5 _ 11 22 8 11

are to be observed in the frequencies with which subjects were nominated

by hungry co-members or by full-fed coiyembers, except that being underfed.
apparéntly evoked both performance extremes, It would appear that undergoing
hunger stress with a fellow did not markedly affect one's jﬁdgment<of him

either favorably or unfavorably. These post-experimental'data confirm the
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finding that favorableness of intra-experimental ratings of individuals did
not fall during the hunger experience.
During personal interviews conducted a week after test completion,
men were asked to compare the two teams on which they served in terms of
talk, good feeling, and the like. These retrospective judgments confirm

other findings indicating diminished interaction, affect, and integration

TABLE 18

CHOICES BETWEEN UNDERFED AND FULL-FED TEAMS
ON CERTAIN ATTRIBUTES¥*

More More More Good | Better Stronger
Teams Talking | Bossing| Feeling | Organized| Lonelier| Leader
Underfed 6 13 4 5 11 11
Full-fed 12 4 15 14 2 8

*Frequencies add up to less than 20 because one man missed his

interview and because some respondents could not make a choice

between the two teams on some attributes.
among the hungry groups. However, the response pattern to items on "bossing"
and "strong leadership" are not in accord with data obtained during the
experiment showing less power differentiation and weaker leadership in hungry
groups than in full-fed groups. The conflict between the evidence obtained
during the test and post-experimental reports may be due to some peculiarity
of wording of items. Alternatively one might suppose that there was in fact

less display of authority among hungry teams but in retrospect the unpleasant-

ness of such bossing as there was led to exaggeration of its importance,

Post-experimental comments by subjects

Generally the subjects felt rather negatively toward their hunger

experience. During interviews after the experiment was over they presented
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a variety of reasons why underfeeding of military teams is not a promising
logistical device. A few subjects' reports of characteristics of their

full-fed and underfed groups are listed below.

Full-Fed Groups

There was more suggesting, but it
worked better because the men got
together, Everybody made sugges-
tions. The men worked better,
got to know each other's habits
better; more talking.

Everything kept getting better;
everybody had better feelings;
even if some people slacked,
others would pitch in.

It was perfect. Man, we had some-
pin' goin' there.

Better group, had more teamwork,
more laughter., Everybody worked
together; guys as a whole had a
good share of humor.

We joked more. I had more fun, an
easier time; it was more friendly.
Most of the time we would joke.

We talked about food, discussed
North and South. They used to
make fun of me--good, clean fun.

Full rations are better. You
perform better, feel better;
group performs better.

We had high spirits, felt like
sitting up late at night. I
didn't have to order any man
to do a special job; he did it
anyway because of more food.
They got along better. Men
were friendly types anyway,

Underfed Groups

More unfriendly feelings. Every-
one was agitated, had irritable
arguments. '

Lots of chief; rest of us were
Indians. It made for bad feelings.

Work ability changed; got slower.
Lonelier.

Group changed from good to bad,
got more and more irritable, with
"I don't give a damn" attitude.
All they wanted was food for them-
selves, just to get their belly
full. They were .all out for the
same thing: food.

We kept getting more hungry, more
weak, nerves more on edge, jumpy,
and tired. Hunger and fatigue
combined to make us more irritable.
Group had "f___-the-other-guy"
attitude; "every man for himself."

We were depressed.

Everybody was bored. I didn't have
anything in common with anybody;
neither did the squad leader. It
was just dead, just sit, sit, sit,
Nobody initiated any action, I
tried to joke, but nobody cared.

Every time I attempted to lead,
I got an argument,

Everybody was a bunch of deadheads;
everybody wanted to go to bed, It

was like everybody was going to die
tomorrow,
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Full-Fed Groups (continued)

On full rations you go to bed

Underfed Groups (continued) -

On low rations, a man can survive

satisfied. Full rations help
a lot,

but it slows you down, makes you
irritable. You're not as thirsty
as when you're on full rations,

The picture reflected in these comments largely conforms to evidence
presented in previous sections. Interestingly, however, there was not any
mention of the respect for co-members which sociometric ratings ;ndicated .
was not weakened in hungry groups. The comments suggest, however, that in

addition to fatigue, a pervasive tendency to irritability towards one's

co-workers was one of the subjective burdens ox hunger.

Summary

Factor analysis of six sociometric items showed that an "authority"
factor accounted for an equivalent to proportion of variance in both feeding
conditions. Hungry and full-fed teams differed, however, in the proportion
of remaining variance accounted for by two other factors ("sympathy" and
"congeniality"); in hungry groups this proportion included about all the
remaining covariance, whereas in full-fed groups the first three factors
left a good proportion of covariance unaccounted for.,

In post-experimental sociometric choices and judgments of teams,
subjects chose former co-members in their hungry groups about as often as
they chose former co—membefs in their -full-fed groups; however, they differ-
entiated between the full- and underfed teams in terms of good feeling,
Comment s made by subjects

organization, '"bossing,'" and other attributes.

“after the experiment generally supported differential judgments between teams,
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Social Effects of the Other Variables

In a way, the test teams started out with an advantage. While newly-
formed groups are likely to be more disturbed by external stresses (French,
1953), at the same time they do not have internalized goals to meet, nor
established structures of behavior and relationship which may be inappro-
priate to the needs of an unusual situation. Therefore it is possible that
the phenomena typical of established groups under task stress would not apply
Qhoily to néwly-formed groups lacking developed structures.

Phases in the development of interaction in newly-formed task-laden
groups have been examined by Bales (1955b). The first phase centers on
orientation, as members feel each other out and come to know each other.

The second phase concerns evaluation and trial of alternafive ways of doing
things. The third phas¢ has to do with controlling members along decided
paths, During these tagk activities there is a build-up of temsion and
frictions as group membérs are subjected to necessary restraints and become
involved in progress toward a goal. Thus periods of structure-building and
goal-achieving are not necessarily conducive to happiness with co-workers,
Usually when they terminate there is a breakdown of inte;acticn into affecc-

laden interpersonal exchange.

Time

Test teams starting out the first c&cle reported moderate talking in
teams (Appendix Table 56)., Under conditions of hard work and task organiza-
tion, the tendency for friction with co-workers increases (Marquis, Guetzkow
and Heyns, 1951); most of the items (Aépendix Tables 62-73) in the Nelson-
Gunderson cluster F (affect) did show such a tendency betweén phases within

cycles., Continued hard work puts a strain on integration; items (Appendix
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Tables 85-96) which according to Nelson and Gunderson reflect this attribute
showed less cooperation with passage of time within cycles. On the other
hand, satisfaction with and esteem for teams and co-members remained high
(Appendix Tables 83 and 84) in line with Homans' (1950, p. 90) dictum that
work interaction leads to respect. Ratings of task organization (Appendix
Tables 80-82) and equalitarianism (Appendix Tables 74-79) suggest that the
satisfaction was with the work done rather than with developmené of an
effective structure of task interaction. At the same time, team leaders
generally maintained sociometric status (Appendix Tahles 100-105) over time
within cycles on all dimensions. Mean choices given to co-workers as good
performers and as preferred teammates (Appendix Tables 98 and 105) showed
consistent increases in differentiation (i.e., range) within teams. The
stability of sociometric agreement on the hierarchies of authority and com-
petence (Appendix Tables 102 and 104) as measured by Hohn's hlwas also main-
tained over time within the first cycle. Finally, stability in occupancy of
the outer positions in team seating orders was greater in the second phases
within cycles (Table 13).

The picture that emerges is one of teams pressed hard by the environ-
ment 13 and by the need for task-structure building; they were therefore unable
to give much energy to the promotion of affection and integration, A hierarchy
of valuation of membership in terms of respect and competeﬁce became clearer
over time, and satisfaction with team performance was maintained. However,
there was not much fun in the group; humor and the joking relationships,
which usually develop in teams to grease the slots of interaction, declined

slightly over time within cycles (Appendix Table 58),

1SIn the second phases the teams marched upwind and so had a more
difficult time,
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Teams starting the second cycle were more like established groups.
Their members were acclimated and skilled. With an easier environment to work
in (Table 3), they had more energy to talk and joke (Appendix Tables 56-58).
Their hostility toward outside observers diminished (Appendix Table 60) and
they had more control over irritability (Appendix Table 71), more good feeling
(Appendix Table 65), more consideration (Appendix Tables 87 and 91), and more
overt argument (Appendix Tables 62 and 72). However, they were faced with
conflicting sets of task patterns and values as a result of the intercycle
mixup in team membership. Both sociometric concensus and interphase stability
were consistently lower among second cycle teams on all sociometric rankings
other than that referring to authority (Appendix Table 104). Stability of
occupancy of outer positions in noon seating orders was equivalent in the two
cycles (Table 13).

The findings about developments in interaction and structure in the
newly-formed test teams over time present a somewhat consistent pattern.
Within cycles, the groups over time reported declining humor, affect, con-
sidetation,.and satisfaction with organization, while maintain#ng interaction
rates and relatively high and stable informal structures. Second cycle groups,
on the other hand, reported more talk and humor, and less latent hostility,
while maintaining less stable and less hierarchial sociometric structures;
leaders, however,.were ranked no-lowet than in the first cycle. Esteem for
co-workers as desirable teammates and as good performers tended to remain good
both within and between cycles, and satisfaction with team output remained high.
If one supposes that by 'more talk" the subjects meant more non-task talk, then
under.work stress talk is more restricted to task problems. Humor, integrationm,
and affect suffer; structure is established and stable; and.hostility is dir-

ected at outgroups. Under less stress, as in the second cycle, talk, humor
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and argument increase, and the stability aud stratification of dimensions

of sociometric status are reduced.

Task

Subjects were exposed to two different tasks. One cost team members
slightly more energy, and therefore, in Stogdill's terms (1959, p. 280)

- ‘
represented slightly more group input. Talk and humor declined when teams
.

were under the more energy-demanding task (Appendix Tables 56-58). However,
several measures (Appendix Tables 70 and 71) showed less intra-team friction
in the harder task. Generally, too, measures of affect (Appendix Tables 62-73)
and integration (Appendix Tables 86-96) were more favorable in the more diffi-
cult condition. Table 12 shows members' evaluations of change in team perform-
ance; subjects under the harder task tended to see more improvement in
performance. This pattern of findings conforms to Stogdill's statement that
"an increase or decrease in inputs permits an increase or decrease in produc-
tivity, morale, and integration simultaneously" (p. 277), where morale is
defined as freedom of restraints against the group goal; integration is the
c#pacity to maintain structure and function under stress; and productivity is
measured by change in expectation based on outcomes of past performances.,

Measures of sociometric stability could not be compared between task
conditions because teams switched tasks between phases within cycles. However,
the stability of team seating orders (Table 13) was invariant between tasks.
Measures of hierarchy (Hohn's h for rankg; and range of sociome.ric ratings)
and leader status were relatively unchanging under the two task conditions;
this was so for clique incidence too, and for aQerage rank and ratings of

leaders. The decline in talk between task conditions was not associated with

a deterioration in group atmosphere.




Summar

In established groups with established hierarchies, the stress patterns
may superficially appear otherwise. Attending to work demands, members can-
not give energy to status maintenance; hierarchization becomes unstable and
declines (Stogdill, 1959, p. 28l). Torrance (1957b) reported significantly.
less stratification after groups underwent survival training. These tenden-
cies can be reconciled with findings for the newly-formed Greenland teams by
supposing that during work stress, original hierarchies are maintained because
there is not.time or residual energy to fight about them, but they are weak-
ened so that after completion of a hard job they cannot be re-asserted.
Something of the sort is suggested in the Greenland second-cycle data, in
which sociometric hierarchization was lower, even while environmental demand
was eased. On the other hand, small changes in the amount of work required,
while other aspects of the environment remain constant, need not produce
changes in affect, integration, and structure, even if supportive inter-
action temporarily declines. Apparently teams were able to adapt to the
moderate added strain of carrying packs on their backs without notable dis-
turbance in intra-team relations. In this case the axiom that affect varles

with amount of communication was not demonstrated.




CHAPTER V
DISCUSSION AND CONCLUSIONS

Unembellished fact can mislead when not hedged by qualifications on
its context and not anchored by relation to a corpus of theory. The setting
of this experiment, the social condition of its subjects, and the research
methods (Appendix B) each necessarily shaped the data so as to make them not
exactly comparable to previous findings. Nonetheless, comparison of the data
with generalizations from previous findings is necessary to lend validity to

the former and consistency to the latter.

Initial Condition of the Teams

Central features in the experimental context were the compulsory nature
of subjects' assignment to the test and to test groups, the autonomy of the

groups, and the isolation and sterility of the environment,

Compulsory groups

Test subjects were not keen about being guinea pigs in the Arctic, When
they learned that the independent variable was ration intake and that no com-
pensatory leave for the required strenuous duty could be promised, they were
less enthusiastic., Assigned to groups, they discovered that they had not been
péired with their buddies. The resulting groups were generally characterized
by both disaffection of members from prescribed goals and relatively low

initial inter-member reciprocity,

100
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These two attributes typify compulsory groups, as when individuals are
forced into non-voluntary relationships . . . which include most prominently
the possibility of being forced to endure low outcomes" (Thibaut and Kelley,
1959, p. 67). Workers in organizations commonly associate with co-workers
not by choice but because they have to make a living (Katz, 1951, p. 76);
however, such working groups are not ordinarily bounded by high barriers to
escape and by the absence of alternative associations, as was true for the
Icecap test groups. Sick call, although used frequently in earlier stages of
the experimeﬂt, could provide but temporary remission. Thus, the constraints
on subjects in this study differ from the constraints of moral suasion and
identification with abstract scientific aims which characterize subjects in
other laboratory studies of stress (Keys et al., 1950, p. 914; Lebo, 1953, p. 6).

Group members typically resent and resist changes imposed from outside
their groups (Stogdill, 1959, p. 287). The periodic imposition on the test
teams of changés in activity (and method of activity) emphasized their com-
plete, almost artificial, lack of autonomy. The daily distribution of food
to individuals by test administrators removed from the teams their allocative
coﬁtrol over a key resource. The arbitrary quality of team existence was
reinforced when memberships were switched between cycles, and informally-
established, cooperative practices were thereby threatened (Blau, 1957).

Thibaut and Kelley (1959, p. 182) point out that, since compulsion
leads to resistance,

e |

By sharing their hostility toward the oppressors, the members
may experience both an increase in affiliative outcomes (mutual respect
and affection) and a 'rising moral pride' from having repudiated the
impulse to give in to their captors. These gratifications may be suf-
ficient to sustain the members even when the objective probabilities of
their being able to crash the social barriers (escaping, revolting) are
extremely low.

North, Koch and Zinnes (1960) term these "potentially revolutionary-situations."
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The test team in the Greenland study which received highest evaluations from
its members was one in which hostility to and disobedience of test require-
ments were most overt; this team was able to accomplish a number of sensa-
tional food-stealing raids. Also pertinent in this connection is the fact
that among the negative social aspects of the Greenland test, those rated
most highly by subjects were hostility towards other teams and toward the
scientific observers (Appendix Tables 60 and 61). Hostility towards "the

Army" was undoubtedly greater.

Expectations and information

That informal cooperative practices evolved in groups so deprived of
control over (a) membership; (b) development and allocation of resources; and
(3) goal selection, internalization, and activity, may be due in part to the
low expectations of team members. The extended briefing held just before the
start of the test helped to disillusion subjects of hope that they would have
anything but a hard time. Bass (1960, p. 42), Thibaut and Kelley (1959, passim),
and Stogdill (1959, p. 281) each point out that since groups are evaluated by

;némbera in éerms of how much they reward members' expectations, low expecta-
tions may permit favorable evaluation of impoverished groups.

The briefing also helped to eliminate surprise from the environment,
Teams began with good information about the external set of rules they had to
follow and the nature of demands from the environment. They knew that with

organization they could cope with these rules and demands. Thus the stress

imposed was a task stress with a relatively low component of anxiety.,

Shared miseries

The stresses imposed on teams were common to all members, Formal

leaders had to man-haul with the rest. All men in a team had equal access
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to the key asset of food; the confining conditions of living on the Icecap
did not allow surpluses in other resources which might become objects for
competition for differential distribution. The sole differential resources
of leaders were official support and better access to information from the
wanigan train. These conditions favored subjects' awareness of common fate
and the advantage of cooperation rather than competition. "Where all members
have similar positions and similar access to resources, differences in status
cannot become permanent" (Klein, 1956, p. 18).

Moreover, the impact of experimental stresses affected members directly.
External demand was not on teams as corporate bodies to which members would
rally round in loyalty (if they had had any loyalty to the test teams). Thus
the nature of strains was dissimilar to cooperative tasks imposed on ad hoc |

groups in laboratories.

Total groups

Another factor favoring growth of integrationm and structure in test
teams was the dependency of members on their teams for survival. Housing,
warmth, and transport were available to members only through conjoint effort.
Sloppy coordination of this effort meant cold wind pouring under the tent flaps
at 3 a.m., a stove that would not cook, or sore muscles from erratic applica-
tién of tension to pairs of man-hauling ropes. This physical dependency was
no doubt supplemented by psychosocial dependency under stress, such as &
Schacter (1959) has examined: ''Hunger likes company." However, the close
inter-dependency within teams (such that, e.g., if a man rolled over in his
sleeping bag others probably had to move too) throughout the daily 24 hours
probably was a large factor in the growth of interpersonal consideration and

respect, A member socially rejected by his teammates could not be kicked out
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of the team but his lot could be made unhappy for him. here would be no place
to which he might turn for even temporary succor; other teams could not accept
him, the control wanigan would not, and thc environment offered nothing.
Consequently the test teams almost totally dominated the lives of their mem-
bers in all phases of living that were not under rigid experimental control.

This favored cooperation among members.

Sterile environment

The blank and chill wasteland outside the circle of team activities
had a disintegrative function. It enforced total intimacy.
Some aspects of the intimacy of sledging life have not any parallel
elsewhere; no, not even in marriage. (I am thinking at this moment of
the sanitary arrangements when we lay up in a blizzard, perhaps for days
together, in a tent which was so small that we covered the whole floor
space when we lay down). It is common knowledge that there is usually
discord when two or three men are forced to live together in the un-
relieved possession of each other's company. In our case you must square
and cube the strain of unbroken intimacy . . . (Lindsay, 1935, p. 206) .16
Rose Coser (1961) suggests that extended face-to-face observability can make
role-conflicts more severe. Even without role-conflict, men retain a residual
need for privacy, for the performance of personal acts which are conventionally
tabooed. In the norms developed within the Icecap teams, necessarily there
came to be considerable tolerance of much normally-tabooed private behavior.
Besides forcing the men into unrelieved intimacy, the environment
probably had direct effect on their verve. There was a dearth of things to
talk about and little external stimulation to which men could share reactions.

The arrival of a mail helicopter would perk them up briefly, but as their eyes

followed its departure out across the vacancy until it became merely an orange

16Apropos Lindsay's parenthetic remark, observers noted that subjects
using the common team latrine always carefully covered their.output with snow
in token effort to reduce total intimacy. '




105
spot on the horizon and then disappeared, talk would disappear too. Inter-
viewing by the observers came to be a valued source of social intercourse,
and ratings of hostility to observers declined over time. A trip to the
wanigan on sick call or a like duty was the only occasion when a man could
escape his fellows and so be in a position to bring back news to them.
Lindsay (1935, p. 165) noted that interpersonal exchange becomes a heavy
effort; high spirits dissipate; huwor becomes sarcastic: "One's reflections
were neither purposeful nor constructive, at any rate after the first few
days--merely aull, heavy thoughts, as dull and heavy as the day's work."
Through its effects on communication, the monotony of the test setting
probably had a hampering effect on the development of integration in the

test teams.

Summary

Factors probably promotive to integration (e.g., compulsion, totality)
were offset by factors depressing to interaction (excess intimacy, monotony).
Subject ratings of social attributes of their groups suggest that the promotive
factors dominated. 1In contrast to the high ratings of personal complaints,
ratings of social complaints never averaged higher than the middle of the
rating scale and clustered at the bottom end of the scale. On the other hand,
ratings of favorable attributes of teams clustered at the top of the scale.

The very highest ratings were given to such attributes as team performances
(Appendix Table 83), individual co-member performance (Appendix Table 98),
satisfaction with teams (Aépendix Table 84), preference for teammates (Appendix
Table 97), and coordination-cooperation in teams (Appendix Tables 85-89). Thus,
in their responses to questionnaires, the subjects generally maintained a loyal

front, probably because there were no dependable objects for’loyalty alternative
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to one's own team. Eren and Auld (1954), in a study or confined submariners,
report finding increasing concern about maintenance of loyalty and consider-
ation toward teammates. Conditions of high interdependence against external
threat, no matter how compulsory and arbitrary, are likely to lead to in-
creaded normative taboo on ciriticism of teams or differentiation among co-

members, especially to outsiders (Gerard, 1953).

Comparison of Findings

Most of the reported non-social and social effects of underfeeding in
the experimental context were expected. More interesting are expected effects

which did not show up in the data.

Non-social effects

The finding that test subjects’ sense of fatigue increased markedly
under a 1500-calorie daily deficit over a ten-day period confirms the common-
place (e.g;, Keys et al., 1950, p. 706). At the same time, laboratory tests
(Buskirk, 1957) show that men's work capacity under such deficit does not
nofably deteriorate. The sense of fatigue accompanying hunger accordingly
in one sense is not based on "reality." However, even if their capacity for
work remains intact, hungry men will resist work; in this sense their fatigue
is real enough. It is as though their threshold for tiredness has dropped so
that any given increment in work seeﬁs more tiring.

? The respiratory data in Table 3 indicate that the difference in energy
demands of the two pack-carrying methods was slight, amounting to only about
one ccozlmin/kg. Over a six-hour man-hauling day a 170-pound subject would
expend4only about 150 calories additional energy using the more difficult

pack-carrying method. This is only a four percent differential in terms of
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the 3900-calorie daily expenditure estimated for the Greenland subjects. The
small differential was not reflected in fatigue ratings of full-fed men but
clearly appeared in ratings of the underfed men (Table 9). A change in fatigue
threshold again is suggested.

Underfed men were also more concerned about the minor muscle and foot
disorders accompanying acclimation to their task. In terms of the heightened
sensitivity apparent in the hungry men, it is therefore noteworthy that they
did not respond differentially to the considerable cold stress, especially in
the first cycle. To observers, the underfed groups always seemed more bundled
and huddled up, seeking more escape from the wind and displaying less facing
up to the wind. They cut short their trail breaks, complaining that they were
too chilled to sit down and relax. Yet they reported no more awareness of
time-dragging, or concern about chapping of face and hands, than were reported
by full-fed men.17 The surprise in this negative finding is partly derived
from the fact that so many other expected effects of hunger were confirmed.

Greater concern about uncleanliness among hungry subjects also was in
conformity with previous evidence. Observers' anticipation of a reduction in
grooming among hungry subjects was confirmed; thus higher ratings of concern
- with uncleanliness (Appendix Table 53) were partly based on reality. Another
interesting phenomenon observed occasionally only among hungry subjects were
rapid fluctuations in mood; '". . . unstability, erratic changes, jumps and
jerkiness pervade the victims' affective and emotional processes . . ."
(Guetzkow and Bowman, 1946). Underfed subjects were seen to break out into

an extensive foul-mouthed rage and then instantaneously drop it. Two men

17Eat1y attempts to record differential evening temperatures inside
tents were dropped because stove functioning and tent construction overrode
any influences which personal temperature choice might have had.
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displayed fits of giggling, sobbing, and tears which took time to overcome.
The subjects themselves (see Other Effects of Hunger [Chaptei IV]) reported
that volatility of mood was a disturting influence in social relations in
hungry groups. Teams inevitably adjusted to these and other aberrations
accompanying hunger by dropping norms of ordinary social behavior (Goffman,
1958).

The food behavior and responses of underfed men conform closely to the
observations of Keys and his associates (1950). For example, eating lunch on
the trail, hungry men ". . . ate silently and deliberately and gave total
attention to the food and its consumption" (p. 832). The dominanée that food
attains in the minds of underfed men has been well attested (Lindeman, 1958,
p.>131; Lindsay, 1935, p. 271; Freuchen, 1935, pp. 220-221; Atkinson and
McClelland, 1958). That palatability and valuation of food as indicated in
preference ratings was higher among hungry men (Appendix Table 28) is quite

in line with expectation.

Social effects

Teams reported less talking under conditions of greater stress, whether
theéé conditions were the more difficult task, trekking in the more unpleasant
first cycle, or being hungry. Level of ratings of peers,however, generally
were invariant, and the stability and stratification (differentiation and
consensus) of sociometric ratings tended to vary inversely with talk and
humor. These more usually vary directly with interaction in laboratory dis-
cussion groups (Mills, 1953; Klein, 1956, p. 93; Hunt and Solomon, 1942).

The more bits of information a person receives about another, the more the
redundancy; an increasing proportion of redundant information ought to be

conducive to stability of estimates about peers. Similarly, more interaction
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means a person's attributes are more widely displayed, so his peers come to
have common information about him; this is conducive to consensus (Klein, 1956,
Appendix).

However, conceivably the relation between interaction and stability-
cum-consensus is non-linear. Minimum interaction provides little basis for
change of peer estimates, and a paucity of clews favors inter-peer agreement
on bases for judgment of a person. Also, task interaction tends to be codified;
an increase in task interaction would not necessarily provide concommitant
increase in information about an actor as an individual. Decreasing task
stress (as in the second cycle) would, on the other hand, allow more energy
for exploratative interaction and new contacts. New contacts would be con-
ducive to change and instability in sociometric choices, to inter-member
heterogeneity in groups. With expansion of channels of social exchange and
of the content of exchange, social transparency of choice (Taguiri, Kogan,
and Bruner, 1956), would be lower and mutuals would be less frequent. This
may explain Scott's (1950, p. 103) finding that a count of the number of non-
reciprocal nominations served as an inverse index of morale on ships; "low

morale" groups may simply have been those which had not yet achieved "socio-
(23

metric maturity'" on account of insufficie;t time or chaotic communication
conditions. The point made by Klein (1956, p. 66), that a greater number of
communication links reduces the likelihood of mutual choices, seems pertinent;
in her leaderless discussion groups, in which each member could communicate
with all others, there were no mutual choices more than 50 percent of the
time,

Declines in informal interaction- (talk) in stressful conditions in the

present experiment were not usually accompanied by parallel changes in strat-

{fication. There was more talk in the easier second cycle and less stability
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and less hierarchization of sociometric ratinzs. There was less talk when
teams carried packs on their backs, but stability and differentiation remained
steady. In the hunger condition, less interaction was accompanied by a trend
to greater differentiation in socicmetric measures. These findings suggest
a hypothesis of more stability and consensus when there is less informal
interaction in newly-formed groups. In old, established groups the situation
may be otherwise; friction engendered by the restraints of organized task-
oriented interaction and less informal interaction may be disruptive to
established structure.

Reduced informal interaction under different kinds of stress in this
experiment was sometimes associated with changes in affect and integration,
The slightly more strenuous pack-carrying task apparently did not upset these
group attributes. On the other hand, work in the arduous first cycle entailed
strains on team bonds of affection and consideration greater than in the some=-
what less arduous second cycle. While talk remained relatively constant over
time within cycles, the teams displayed some symptoms typical of developments
in stressed groups: declining affect and integration, but good satisfaction
with co-workers and team efforts, coupled with maintenance of informal dif-
ferention and informal working relations.

In more extreme form the effects of hunger paralleled the inter-phase
and inter-cycle differences in stress effects. However, there were some
Hif?erences. Humor suffered much more drastically during hunger than during
other forms of stress. Hostility to the observers did not increase during
hunger, but complaining to them did. Possibly complaining might be perceived
as a form of dependency rather than hostility. Sick call rates were higher
among hungry groups. There was an accompanying breakdown in authority of the

formal leaders and in task organization, which did not occur under the other




111
stresses of time and task.

Most notable, howecver, as distinct effects of hunger were the emergence
of cliques and the disappearance of order in noon seating (i.e., working re-
lationships). These suggest a type of recaction specific to deprivation: a
narrowing of relationships. The hungry men were too tired and irritable to
accommodate interaction even with four others; certain members were rejected
while bonds with others grew closer. This provided a tendency to increase
sociometric differentiation under hunger, as suggested by the Hohn index
values. It would account for the overt rcjection of leaders' (or anyone
else's) organizational attcempts despite the clear advantages of work organ-
ization in terms of comfort and energy expenditures. Hungry teams were post-
experimentally described as 'bossy.'" With disappearance of relationships
extended over the whole group and with failure of leader efforts, necessarily
the ordering of an informal working structure would be difficult to maintainj
order in the team was a matter of indifference as long as certain buddies
could work and sit together. That ties between these buddies were as strong
as any in full-fed teams is supported by post-experimental sociometric
choices; hungry teams were at the same time rejected as badly organized.

The information on factor structure is suggestive, With less talk,
with a narrower range of relationships, the hungry subjects also seemed to
have more limited planes of reciprocity. It was as though the limited
available energy for interaction in hungry groups was not sufficient to
accommodate a multiplicity of planes of value., The development in full-fed
groups of more specialized bases for peer judgment is in line with the
reports of Hunt and Solomon (1942) and Lippitt (1948) that sociometric
choices initially highly correlated with a few general attributes (e.g.,

performance capacity) later became more specific and differentiated.
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The evidence suggests that instead of hunger breaking down structure,
it inhibited development of structure in the newly-formed groups. The hungry
groups seemed, as it were, more primitive and immature, unable to sustain
exteaded or more specialized relationships. They never got off the ground.

“It was thus possible that contrast should be made between external stress vs.
‘internal stress. It is one thing to increase the external burden on groups
relative to constant resources (skills, energy, freedom for alternative
communications structures); it is another to sabotage group potential by
attacking its resources. Several experiments (e.g., Smith, 1958; Leavitt, 1951)
have demonstrated how restrictions on internal communications have undermined
loyalty and coordination in groups. On the other hand, increases in external
demands often improve loyalty and coordination (Festinger, 1957), as was
observed among Greenland subjects groups using the more difficult method of
pack carrying.

It may be that as long as group facilities are maintained and member
resources periodically replenished, moderate increases in external demand
will not damage group structure and function. Usually, however, external
stresses lead to depletions of group resources which cannot be immediately
replaced. Groups may then regress, become more primitive, less able to satisfy
member social and physical needs at the same time that the needs are increasing.
To relieve social needs (Schacter, 1959) not accommodated by social units,
members may revert to particularism (e.g., cliques) in associations; extended
hierarchies of relationships in groups are abandoned. The groups become, as
it were, collective confederations of sub-units rather than organic federa-
tions. If failure to replenish member need is blamed on collective inefficiency
rather than outside forces, association between sub-units can disappear entirely

(Torrance, La Forge and Mason, 1956) while ties within sub-units remain strong.
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What people want most is to be responded to, loved, approved, and esteemed.
1f these needs can be gratified, the most important single condition of
stability of a social system will have been met. "In the extreme case,
which is relatively infrequent because of prior allocative processes, the
primary or derivative need-dispositions are so pressing that no adaptation
is possible and the expectations (of others) concerning the actor's behavior
in a particuiar role in the division of labor are completely frustrated"
(Parsons and Shils, 1951, pp. 150-152).

' The Greenland experiment presented an extreme case for study. Food
deprivation produced hunger discomfort, emhancement of other discomforts,
and irritability, thereby placing strain on the integrative capacities of
test groups already pressed by the external enviromment. Underfeeding also
produced a sense of low available energy. The positing of available energy
as a key variable in social organization has been the specific concétn of a
few students (e.g., Cottrell, 1955) and an explicit assumption of others
(e.g., Thelen, 1954, p. 62; Argyris, 1961; Goode, 1960). Available énergy
fpr any given group activity is a function both of competing demands for
energy in the group and of the amount of energy which members can (or are
willing to) release to the group. Hunger has the joint effect of increasing
demand for integrative support of members in discomfort, while decreasing
energy available, By attacking both the numerator and denominator of the
resource-demand ration, hunger probably ?as a more debilitating effect on
groups than mere lethargy, such as that induced by sleeplessness (Murray et al,,

1959), or pain and fear of pain (Fox, 1959), or hard work.

Practical implications

Groups hungry in the first cycle suffered more debilitation than those
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undergoing hunger later on. They seemed much more affected by "give-up-itis"
(Kinkead, 1959). Sometimes when they encountered a minor obstruction they
would drop in the snow and gaze at the rrouble for minutes before rousing
themselves to tackle it. Groups hungry in the second cycle displayed less
lethargy; one team, indeed, scemed no more affected by hunger in the second
cycle than by the difficulties of the first cycle when on full rations.
This group had the most skilled leader, who was able to establish high stand-
ards of performance in the first cycle. On the other hand, when his team
went hungry, he deliberately relaxed these standards. Deliberate relaxation
of normal controls in times of stress also appears as policy in the Israeli
Army (Marshall, 1958). 'Willingness to disagree may mean the difference
between survival and failure in groups" (Torrance, 1960). As Stogdill (1959,
pp. 280, 284) summarizes,

In concrete terms, this means that each member is permitted to
perform near the outer bounds of his role . . . . The development of
structural integrity under normal operating conditions, even at the
expense of productive effectiveness, strengthens the group for times
of crisis."

Men full-fed in the first cycle were able to develop good task organ-

ization, though at some cost in terms of tension, fatigue, and the like.
The inter-cycle rest period permitted relief of these strains, so the men
started out the second cycle relaxed but with a good idea of organization.
Men hungry in the first cycle also started the second cycle in relaxed
eondition, but their social difficulties were greater because they had not
had opportunity to learn effective organization. The considerable improve-
ment in intra-team conditions noted in the second cycle thus appears
attributable to the relaxation from activity allowed between cycles. This

suggests that preparation before a stressful operation should include a

period of escape from training pressures immediately before the operation itself.
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Although personality attributes of participants have not been discussed
ig this report, there were indications that some men were less troubled than
others by the effects of deprivation in the compulsory and totalngroups.
Groups are often hard-pressed under stress to supply their members' affec-
tional needs. It follows that men whose requirements for social support are
less will suffer less from weakening of groups. A characteristic of such
men is autonomy. In the U. S. Army Quartermaster project Chrystal Key I
(Levin et al., 1962), soldiers ranking high in autonomy as measured by the
Edwards Personal Preference Schedule (Edwards, 1959) were found to be con-
sistently more often chosen as good performers and desired teammates both by
their peers and by observers. Very similat results obtained from a study of
men confined in the Antarctic for extended periods during the IGY (Smith, 1961);
more autonomous, asocial men were preferred as performers and co-workers.
These evidences suggest that measures of autonomy might well be used as
criteria for selection of men for operations which may include stresses

(e.g., hunger) weakening the ‘social support facilities of groups.
Conclusions

One of the main aims of the Greenland experiment was to confirm
quantitatively the reports of others concerning the phenomenological and
social effects of hunger. Reliable confirmation was provided for some
phenomenological effects: e.g., weakness, sensitivity to minor task incre-
ments, and concern about health and hygiene (hypochondriasis). On the other
hand, alleged sensitivity to cold was unconfirmed, and sexuality appeared to
be a concommitant of the general stress situation rather than a specific
correlate of hunger. A recent study (Schonbach, 1958) suggesting that time

passes more slowly for hungry men also was not supported by subjects' reports
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of time dragging.

Social effects of hunger on groups included reduced talk and humor,
and increased complaining about minor strains. These effects were accom-
panied by consistent declines in medsures on intra-team affect, task organ-
ization, and goal satisfaction. Measures of integration showed a mixed
picture, in that negatively-toned items generally showed declining cooper-
ation and interpersonal consideration while positively-toned items showed
increases in these characteristics of integration. Sociometric ratings of
teammates remained high under hunger, except ratings of leaders consistently
were lower in hungry than in full-fed groups. There were more cliques, and
rejections of members, in the sociometric matrices of hungry groups. Matrix
entries remained stable and tended to show increased differentiation over
time; hungry groups did not, however, maintain regular patterns of working
relationships. Factor analyses of a set of sociometric ratings suggested
simpler and less differentiated bases for interpersonal valuation in hungry
groups.

Notable among the social findings was the contrast between effects
of external demand stress and hunger deprivation stress. Subjects were
untrained for Arctic work and found it extremely costly; the data show that
integration and affect in all groups suffered in earlier stages of the
experiment. Yet despite their troubles, groups were able to maintain stable
relationships of organization and authority under conditions of high external
demand. The onset of hunger, however, attacked group integrity by depriving
members both of energy and of willingnéss to interact on group problems. The
effec; was equivalent to that one might produce in a laboratory by progres-
sively breaking down communication links between members of a group until

only an aggregate of diads remained., The hungry teams tended to become
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collective confederations rather than organic federatioms. In this sense,
the absolute level of members' energy can be the prime asset, the fundamental
resource of groups which enables them to function other than as aggregates.

Often implicit in discussion of effects of stress on groups is the
presumption that increased member dissatisfaction and intragrcup hostility
disrupt organization and effectiveness and lead to the breakdown of groups
into cliques. Almust all the expected social phenomena congruent with this
assumption appeared in the hunger condition; the testing of such likely
effects 1ndeéd was the second aim of the experiment. Yet one negative find-
ing suggests that blaming group breakdown oniinterperoonll hostilities may
not be wholely correct. No measure of subjects' recpect for or congeniality
with co-members as individuals showéd a reliable decline under hunger stress.
How would one then account for the disruption in the hungry groups? Maybe
hungry individuals find it sheerly impossible to maintain a minimal group
organization, because they are so tired and weak, With very little inter-
action energy to supply, they find it more economic to restrict reciprocity
to just one or two co-members. This would be a matter of necessity, not of
choice. Schacter (1959) has shown that hungry men display greater need for
social support than full-fed men, With interaction resources very limited,
men would reasonably choose to develop support relations wi;h just one or
two others rather than expose themselves to demands for reciprocity from all
members; yet abstract valuation of all members might well remain high despite
lack of interaction with them,

Corollary to this hypothesis would be difficulties in maintaining
order in hungry groups, Communications to deviants, and application of
sanctions against deviant members irritable with hunger, require energies

which hungry men feel they lack. Accordingly there is less control in hungry
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groups. The observers in Gruenland were impressed by a number of instances
in"hungry teams when physically able men, shirking their share of the work,
were allowed to continue their defections without reprimand from others,
while others did their work for them. Seemingiy the latter found it easier
to do physical work rather than to engage in attempts at compelling shirkers
to work harder.

If indeed it is not intragroup hostility but rather inadequate re-
sources for social support and control which lead to breakdown in deprived
gfoups, then.men less needful of social support and control should fare
better in such groups. These men would be more autonomous; autonomy has
been proposed by some students as a key requirement for effectiveness in
societies having scanty regular facilities for socio-emotional support. This
makes sense if one supposes that autonomous men, less troubled by lack of
support from others, can offer more consistent social and task support to
others during conditions of deprivation.

The third aim of the experiment, to gain clues on how constrained
groups cope or fail to cope with hunger and work, thus may have been partly
attained, If the key to group failure is not hostility but rather inadequate
support and control facilities, so that members are deprived of the essential
commodities of groups, then teams in which men customarily pperate autonomously
near outer bounds of their roles should sustain better the social deprivation
which hunger brings. Loose organization‘for deprivation stress would be in
contrast to the kind of tight organization effective in coping with incre-
ments in external demand, The possibility that different kinds of stress
should be prepared for with different arrangements of social organization

seems a possibility worth investigation,
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APPENDIX A

HISTORY OF THE EXPERIMENT

Preliminary Phases

Introduction

A spelling out of the actual sequence of test details is necessary
because in the unique setting of the experiment all details became im-
portant to the men and potentially influenced theit personal and social
behavior. In experiments in laboratories, the reader can assume that
details not specified were "normal,'" e.g., that the color of the walls of
the laboratory was a neutral shade rather than shocking pink, or that if
the clocks on the walls were inaccurate, this did not matter to subjects,
In field experiments such as the one in Greenland, nothing is normal and
nothing is unimportant to subjects undergoing environmental stress. The
entire circumstances surrounding the test--weather, timing, administration,
instruments, facilities--are exceptions from the usual perceptual world of
the subjects and are heightened in importance as potential bases for this
or that kind of behavior on their part. In the succeeding sections cir-
cumstances of this experiment are described so as to form a concrete setting

within which quantitative data presented may be interpreted, .

Selection characteristics and early
preparation of subjects

Chapter III included a discussion of this topic, in which the point
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was made that the test subjects mostly were not volunteers. Willingness to
participate was reported a. moderate to low by most subjects. Conttibuting
to this low acceptance were negative reports from Fort Lee soldiers who had
participated in Quartermaster test exercises on the Greenland Icecap in 1959.
“ Availability was necessarily a criterion in the decision about who
among potential test personnel at Fort Lee would be gent to Greenland. Thus,
although the test plan called for team leaders to be sergeants, the four
NCO's selected as leaders included only one sergeant with two corporals and
one acting dérporal. In initial examinations for physical fitness, fairly
lenient criteria were applied. Age over thirty years and minor malformations
and disabilities were not used as disqualifiers. In no sense could the sub-
jects be said to comprise an elite.
Some characteristics of the 20 men selected for the trek are shown

in Table 19. The data show that test subjects were generally young, husky,
moderately educated, of lower class origins, from large families located
east of thé Mississippi, and with about two years of military service,
These charagteristics do not appear atypical of the Army enlisted population.

| Training in use of Arctic gear and conditioning marches were under-
taken over a period of about ten days at Fort Lee before subjects' departure.
It was, however, reportedly difficult to enlist subjects' interest in this
preparation for Arctic life during the June heat of Virginia, Possibly
contributing to this disinterest in training was the necessity of restricting
information on what the subjects were expected to do in Greenland, The men
were told that they would march and camp on the Icecap, but they were not
told of the experimental conditions they would undergo. This restriction
was applied to avoid possible distortion and exaggeration of exactly what

was to be expected of subjects during the experiment, which might lead to
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premature discouragement. Also, due to pressure of other duties plus earned
leave opportunities, the 28 enlisted men selected for transport to Greenland
(24 to man proposed six-man teams, plus four supernumeraries) missed an
average of about a day and a half of pretest training. These several
factors contributed to subjects' being somewhat less than optimally pre-

pared physiologically and psychologically for the rigors of the coming trek.

TABLE 19

CHARACTERISTICS OF TEST SUBJECTS

Age Mean 21 years; range 19-23 years
Weight (in U.S.) Mean 169 1bs.; range 145-217 1bs.
Education Mean 11.2 years; range 9-13 years

Years in military service Mean 1.5 years; range 7 months-

3+ years
Education of father Mean 9.6 years; range 4-13 years
Number of siblings Mean 4.75; range 1-10
(including selves)
. Sibling position 3 "only" children; 6 eldest;

7 "middle"; 4 youngest

Occupation of fathers 16 manual or industrial laborers;
4 service workers

Region of origin 11 mid-Atlantic and New England
states; 9 Midwest and South

Size of home town 9 large cities; 11 small towns
and rural areas

Previous Arctic expefience 5 with 3-6 months; 15 with none

Transport of subjects to test site

There was some delay in transportation of test troops to Greenland,

because the main air base on the northern Greenland coast (Thule) was
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frequently fogged in. In lieu of all 28 subjects flying together in a
single aircraft, it was found more feasible to split them into three groups
to arrive in:Thule on three successive days beginning on 2 July. Fog some-
what delayed the arrival of the first two contingents of test subjects, and
departure of the third contingent from the United States was held up by
engine trouble so long that they missed departure of the over~Icecap snow
train scheduled for 5 July. They were however, later able to catch up with
the snow train enroute by means of helicopter and small oversnow vekicles,

The weather in early July was warm, so that the snow towards the
edge of the Icecap was very slushy and held up progress of the snbw train,
In the first three days the train was able to advance only 100 miles; it

was not until 11 July that it arrived at base camp (Camp Fistclench). The

test at this point was almost a week behind its original scheduling.

On-site preparation of test subjects

The ‘delay in getting the men on-site exerted direct cost to the on-
site training program. The buildup of subjects to marching fitness, after
their days of enforced indolence while in transport, had to be speeded up.
The first few days were spent issuing cold-weather marching equipment and
instructing on equipment use in snow. Short (e.g., two miles unloaded)
snowshoe marches were scheduled, with s * ;equent developmené by some men
qf “snowshoe legs" (a strain of the muscles of the inner thigh resulting
from walking with feet spread apart on snowshoes). Even these short marches
were tiring, due partly to the delay in acclimation to the 7,000-foo£ alti-
tude, Slowly there was a buildup in the scope of exercises required, Each
increase brought a new wave of subjects in for sick call., On one day, 26

of the 28 subjects reported sick or disabled, While most coﬁplaints were
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minor (blisters, muscle aches, sunburn) it became clear that a firm line
would have to be drawn on the legitimacy of complaints if loss of a majority
of test subjects to disability was to be avoided.

During the first few days after arrival at Camp Fistclench, an
extended orientation was held for subjects on all major and minor aspects
of the proposed test operation. Scientific or practical justifications of
these aspects were provided at the end of orientation. The structure of the

experiment appeared to be clear to the subjects.18

One aspect of the test
structure waé deliberately mis-stated. The men were told that the test

Would consist of three cycles, rather than the two actually scheduled. The
third cycle was to include vehicular rather than foot march; otherwise details
of the "third cycle'" were not spelled out. The purpose of this mis-statement
was to offset the '"end effect" observed in similar experiments (e.g., Army
Medical Nutrition Laboratory, 1953), when morale and activity tended to rise

19 To avoid later charges of bad faith,

with the approaching end of a test.
it was planned that the terminal over-snow transport to the coast after test
completion would be termed the "third cycle," during which final interviews
could be held. Among the 28 test subjects and alternates were five men who
had spent the previous summer in Greenland. These were generally antagonistic

to participation in the test and, being experienced with Icecap marching,

could lead the direction of critical and skeptical questions about the test,

18"The writer gained emotional strength from the following facts: that
things happened according to expectation . . ." (Bettelheim, 1958).

19See, for example, Tables 22 and 24 of the study by the Army Medical
Nutrition Laboratory (1953), in which dropout and sick-call rates dropped
sharply in the last week of the study, despite continuously severe condi-
tions,
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Their resistance negatively colored acceptance of the test program, on the
part of the remaining more naive subjects, into passive resignation.20 This
lack of enthusiasm, coupled with the strains of physical acclimation, led
some subjects to emphasize their physical incapacity for the task ahead.
The justice of some cases had to be recognized; for example, a number of
men over thirty years old found the going extremely rough. Four men had

to be dropped from the line-up and sent home. This forced a reduction in
the number of subjects in test teams from six to five, for a total of 20
rather than the planned 24 subjects.21 Four other men stayed on as auxil-

iaries.

Allocation of subjects to teams

Within the limitations of time and the difficult field conditions at
the time it became necessary to make team allocations, only three formal
criteria could be expediently applied to the problem. The first was Arctic

experience: all teams (including those resulting from switching of team

20Alsp affecting morale during pretest activities was the recall to
the United States of a popular officer who had been assigned to participate
in the leadership of the test.

211mp11cations.of this modification upon the test conditions and
statistical design are several., First, the reduction in team size meant
that five men had to do the work planned for six; this meant that each man
probably had to work a little harder., An offsetting factor was that five
men now enjoyed the tent space and fuel allowance designed for six, There
is evidence (Whitock and Cureton, 1960; Slater, 1958; Bales and Borgatta,
1955) also, that five-man groups are more stable and satisfying and less
likely to split into cliques than are six-man groups. A disadvantage of
this change was that it made questionable the assumption (see Appendix B)
that subgroups assigned to teams equally spread their characteristics over
all team co-members, since the follower subgroups (n=3) were now larger than
leader subgroups (n=2) from which one member had been deleted. However, the
presence of the leader in the leader subgroups was assumed to offset the
numerical dominance of the follower subgroups,
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memberships at the beginning of the second cycle) were to include at least
ore of the five men who had previous Arctic experience. The second was
weight: teams should be approximately balanced in sled-pulling and pack-
carrying power. The third was sociometric choice, to avoid some teams
being made up of well-coordinated and cohesive cliques while others were
composed of disparate individuals without social ties. Thus, sociometric
choices for preferred teaumates, obtained before team allocation, were used
negatively to break up mutual choices. )

Table‘20 shows data on member characteristics of the teams and of the
leader and follower subgroups composing different teams in each of the two
cycles (that is, both before and after switching of team memberships midway
in the test). Inspection of the table shows clearly that the allocations
were less than optimal, notably in terms of the imbalance of sociometric
choices received by members of the different teams. As might be suspected,
this imbalance was a result of the process of allocation. More "socially-
salient" individuals came up first for consideration for team allocation in
terms of the three criteria and were allocated to the first two teams, while
the second<;wo teams received the more-inconspicuous :remainder." As can be
seen in the tables giving experimental results (Appendix C) this failure in
balancing of allocations between the first two and second two teams had
significant repercussions on the obtained data.

Perhaps as significant was the assignment of team leaders. Two of
the four legitimate NCO's were among those relieved from trail duty due to
physical incapacity. Of the two remaining NCO's one was assigned to-A-team
and one to C-team, The one heading A-te¢am had previous Arctic experience;

the one heading C-team had not, B-team included two men with previous Arctic
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TABLE 20

TEAM CHARACTERISTICS AND CHARACTERISTICS OF LEADER
AND FOLLOWER SUBGROUPS COMPOSING TEAMS

‘Characteristic

1st Cycle Teams
(n=5)

A

B

C D

2nd Cycle Teams
(a=5)

A' B' ¢c' »p'

Initial level of interest
in the Greenland test

Age (based on half year
added to each reported age)

Weight (before departure
from U.S.)

Number of members in pre-
vious Arctic expedition

Number of high-school
graduates (all others did
not complete high school)

Number with 3 or more
living siplings

Number with fathers in
census class 2 (all
others in class 1)

Number with one year of
active service (none had
4 years)

Number having mainly urban
upbringing

Number of pretest socio-
‘metric choices received
by members as preferred
teammates

Average years of military

service

3.4

20

164

25

1.8

4.4

21

176 .

22

1.0

3.0 4,2
21 22

172 166

11 11

2,1 1,9

4.4 3.4 4,0 3.2
21 20 22 21

180 159 167 171

25 22 13 9

1.7 1.8 2,1 1,9
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TABLE 20--Continued

Y

= E = =
Leader Subgroups 1Follower Subgroups
' Characteristic (n=2) (n=3)
al bl C' dl

all bll cll dll

Initial level of interest
in the Greenland test

Age (based on half year
added to each reported age)

Weight (before departure
from U.S.)

Number of members in pre-
vious Arctic expedition

Number of high-school
graduates (all others did
not complete high school)

Number with 3 or more
living siblings

Number with fathers in
census class 2 (all
others in class 1)

Number with one year of
active service (none had
4 years)

Number having mainly urban
upbringing

Number of pretest socio-
metric choices received
by members as preferred
teammates

- Average years of military

service

4,0 4.0 4.0 4.5
20 20 23 23

178 166 177 173

14 11 5 3

2.5 1.5 2.2 1.8

3.0 4.7 2.3 4.0

20 21 20 21

155 182 169 161

11 11 6 8

1.0 .8 2,0 2.0




137
experience; one was clearly the leader of subjects' resistance to the test,
so the other was put in charge. This was later to lead to‘difficulties, as
the dissident established himself as the stronger of the two men and was
able to usurp dominance from the temporarily-appointed leader.

Finally, among the five men assigned to D-team, one was nominated as
acting corporal pro tem on the basis of his apparent strength, sg¢lf-reliance,
‘keenness, and competence. Sociometrically he was neutral, being neither
chosen nor rejected on most attributes. His only competitor for the leader-
ahip assignmént was a D-team member with previous Arctic experience; this
other man was adjudged by his superiors to be too immature for the job (he
was nineteen). However, in making the leadership assignment in D-team, one
fact was overlooked: the man chosen had only a few months in service and
was only a private, while most test subjects were privates first class. This
fact furthered the weakness of the necessarily temporary leadership assign-
ment in D-team, despite the appointee's subsequently-established personal

conscientiousness and competence.

Final preparations

With team allocations completed, final conditioning and shakedown of
the test teams was to have progressed intensively so that they would be
adequately p;epared to meet the rigors of the forthcoming tfek. At this
time, however, an unusually heavy snowstorm invaded the high-pressure area
;sual on the mid-Icecap in midsummer. Coastal installations were damaged
by the storm, and on the Icecap surface work was halted. Test subjects
stayed huddled 'round stoves in their trail tents waiting for the blow to

pass. " After a day of this, they were removed from the field exercise site

back to more comfortable under-snow quarters at the base camp, The storm
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continued for a second day (22 July), while the subjects got a good rest
from the misery of pre-test training exercises. They enjoyed the camp's
movies and soft drinks; their physical disabilities (overstrained muscles,
etc.) eased; and their outlook brightened. The only blot on the schedule
for them was practicing the Harvard Step Test, an index of physical fitness
which was measured for record just before and just after each cycle. The
test is short but strenuous and monotonous, and the men did not like having
to practice proficiency in it. This practice, however, was about all the
ph&sical exeécise they received immediately before inception of experimental
phases of the operation.

On 23-24 July final preparations for the trek were made, physiological
measurements taken, and bellies stoked with base camp food. On 25 July the

first march began.

Commentarz

These preliminary aspects of the experiment have been spelled out so
as to form a context within which subsequent results may be interpreted. The
central feature in this context would appear to be its absence of structure.
Very few events that the subjects experienced after their departure from the
United States could be regarded as "normal," The omnipresent hierarchy of
established military commissioned and non-commissioned authority and resources,
under which these men normally performed their duties, was remote and symbol-
ically represented only by a field grade officer and one senior sergeant,
Assigned team leaderships lacked full sanctions for acceptance, either in
terms of experience, race, rank, or official documentation of status, Higher
authorities, to which one might appeal ;or amelioration of arbitrary decisioms,

were geographically too remote for access,
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This remoteness was emphasized by the ten days of sporadic travel,
in a very mixed lot of vehicles, which the subjects underwent between their
departure from Fort Lee, Virginia, and the test site. Announced travel
schedules unavoidably were frequently changed due to the failure of equip-
ment or arbitrariness of the environment. Yet when the environment was
benign, it offered nothing except a cold, brilliant blankness. The altitude
and snow made movement physically costly. Living in the under-snow darkness
of the base camp was dampening. Facilities in the base camp were relatively
primitive, dﬁd subject to occasional failure. Normal minor gratifications
(a deck of cards, a letter, a bottle of soda) were hard to acquire.

This informal discussion of preparation of the subjects may aptly
close with quotation of notes taken by an observer at the time:

In sum, the blankness, remoteness, and hostility of this environment
appears to carry implications similar to those one might expect (in more
extreme form) under anarchy, coupled with loss of societal organization
and regularized, role-ritual interpersonal contacts. Most of our men
are not volunteers--as such, they differ distinctly from the great pre-
ponderance of men who have been in the Arctic. Volunteers for any
difficult or unusual duty surely must be characterized by ego-strength
and autonomy--these may be just the types who are relatively immune
to reduction in external physical and social structuring. Accordingly
the debilitating effects of the blankness of the Arctic, tantamount to

sensory deprivation conditions in the laboratory, may have been under-
estimated in the previous literature.

Experimental Phases

The previous section of this appendix detailed the preparations and
ﬁrrangements before the experimental phases of the test as these might
relate to subsequent experimental observations. This section discusses

details in the conduct of the experimental phases themselves which bear

possibly significant relationships to oﬁservations recorded.
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Early strains and adjustment

The first experimental phase of the test called for a march away from
the base camp for seven days at a rate of ten miles per day beginning on
25 July. On that day, however, a decision was made to reduce the required
daily march to eight miles. Two factors supported this decision. First,
the July weather on the Icecap had forced delays in transportation to the
test site and otherwise retarded adequate conditioning of the test subjects.
Second, attrition among test subjects led to the requirement that teams of
five men do ihe work originally schedﬂled for six.

A third, marginal factor which may have contributed to the reduction
in daily march was the unfriendly quality of the weather on 25 July, the
first day of the marching; it was cold, windy, and overcast.

The weather deteriorated further on 26 July. A blowing snowstorm
reduced visibility to four-tenths of a mile. Tired from their previous day's
unaccustomed exercise, the teams plodded along slowly, worrying about blisters
developing from the unaccustomed snowshoes., Though the teams were bunched up,
no comment passed between them; only occasional mutters broke the silence,
That night twelve of the twenty men reported on sick call with sore feet and
legs and complaints of indigestion and coughs. salient among other complaints
of the men at this time was, first, the standing of guard watches throughout
the night by each team, without the use of stoves for warmth after 10:00 P.M.
The subjects could not see how this requ;rement either made a contribution
to the scientific purposes of the operation or was required in the isolated
setting., Secondly, the men disliked the use of respirator masks measuring
air intake undef various work conditioms, The men claimed that these masks
stifled them severely, although laboratory evidence had shown that the masks

increased resistance to air flow only by a few percentage points.
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These and other observations of deterioration of fitness and morale
among the subjects during the early days of the first cycle threw consider-
able doubt on whether they would be able to stay the course. If one subject
reached a point of collapse and had to withdraw from the experiment, it was
feared that '"give-up-itis" contagion would spread. On 27 July the test
administrators felt compelled to reduce the length of test phases (outbound
or inbound marches) from the seven days originally scheduled to five days.

On 28 July, guard duty was dropped from the daily proceedings. At about the
same time mechanical failure and unreliability were noted in the respirator
masks; use of the masks, therefore, was halted for the remainder of the
first cycle,

These several rearrangements appeared to hearten the subjects and they
were further encouraged by attainment on the fifth day of the turnaround
point 40 miles from the base camp. The sick call rate dropped to three or
four per day. At the same time the teams grew more autonomous and responded
well to instructions to march meore spread out along a lateral front, The
rate of movement increased so that subjects regularly setting out at 8:30 A.M,
were able to attain the four-mile lunch halt by 11:30 and complete their

e

daily eight-mile quota by 3:00 P.M.

Life on the trail

Before the dropping of use of respirator masks in the first cycle, and
during the second cycle, the daily activities of teams on the trail followed
a similar pattern, Shortly after 9:00 A.M. physiologists and technicians
would join two of the four teams as they marched, apply masks to team mem-
bers, and time and record their activity while the masks were on, Breaks,

usually taken every 20 minutes or so, were taken by subjects with the.
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masks on. Between 10:30 and 11:00 A.M. the slow but steadily moving wanigan
train would catch up with the moving teams. The physiologists and technicians
at this time rejoined the wanigan, and social scientists took over as observ-
ers. The wanigan train then moved ahcad to halt at the four-mile point
marking the lunch stop. During the 45-minute period before lunch the social
scientists administered various tests, rccording responses of the marching
subjects on tape, and made various observations on rate of movement, special
relations between teams, communication rate within teams, etc, The social
scientists stayed with the teams through the noon break, recording seating
arrangements, preparation of wind-breaks, feeding procedures, and content and
flow of conversation in teams. At the time that the teams were ready to move
out after lunch, the physiologists and technicians with respirator masks
replaced the social scientists, who then joined the wanigan train as it
moved ahead to mark the halting point for the day's march. When the teams
arrived at this point in early afternoon, the two sets of observers again
changed places, the social scientists this time recording camp-setting
operations and timing, and the amount, content, and direction of communica-
tion, The teams were alonc in their tents during preparation and eating of
supper, after which observers joined some teams in their tents for administra-
tion of questionnaires and informal conversations transcribed on a portable
wire recorder. Alternate teams were scheduled daily for noon and afternoon
observations, or cvening interviews (see Table 22j.

This sketch of the daily routine implies the centrality which the
test administrators and scientific personncl held in the eyes of test sub-
jects, The administrators and scientists decreed, decided, transmitted
news, and listened to gripes. At the same time, military supervision was

minimal; in accordance with the test plan, the test teams were freed from
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Fige l4.--Digeing a shelter for
lunch while the mail helicopter comes in.

Fige. 15.--Seated in the nom
trench campleting the hour question=-
naire prior to lunch.
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Fige 16+--The author administers the noon hour questicnnaire,
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centralized military control and direction as much as possible. The subjects
knew that military authority was present to insure the carrying out of the
test plan; but, since display of authority was rarely found necessary, the
civilian personnel were dominant in subjects' perceptions of "the staff."
This tendency was furthered by activities of the social scientists in which
they listened to and recorded responses to pictured problems during the daily
morning marches and undertook informal group discussions and interviews at
night. Once initial hesitancies died away, the subjects began to regard
these sessioﬁs as opportunity for catharsis and as a channel for transmission
of gripes. The social scientists gradually recognized how their measurement
activities were interfering with dependence of teams solely on their own
resources, |
Accordingly, in the second cycle of the experiment, when subjects

were making outbound and inbound treks for a second time, morning discussion
problems were eliminated from measurement activities and the frequency of
evening interviews was reduced to one session per team per experimental phase,
This reduction of communication between staff and subjects made teams rely
more on their own resources, but it also increased overt hostility to the
staff and perhaps weakened subjects' willingness to respond scrupulously to
questionnaires, At the time there seemed to be no escape from the quandary
of maintaining good relations with subjects and thereby sustaining them, vs.
maintaining more distant relations with subjects with the risk that their
resentments might be expressed through deliberate invalidation of question-
naire response data,

~ Throughout the experimental phases, another source of psychological
support for subjects was the reassuring presence of the wan;gan train, Its

movements timed their lives and housed such necessaries as food, medical care,
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radio communications, and management. It was the one solid object to be seen
on the blankness of the horizon. Since its occupants held power, there was
fear of it. Since its occupants slept on bunks rather than snow, and ate
fresh meat, there was envy of it. Since it was the source of food, news,
and power, there was attraction to it--so much so that visits to the wanigan
train by subjects had to be sharply curtailed and routinized. Thus, the

train formed a central part of the total environment, a part not envisioned

in the test planning. .

Another thing not planned in the experiment was food stealing. The
full-fed teams in the first cycle had full opportunity to observe the dis-
comforts of their peers undergoing less than full rations. They made efforts
during the inter-cycle break (control phase, cycle two) to accumulate and
conceal spare food.22

This had been anticipated, and a thorough inspection before the

beginning of the second cycle revealed most of the caches. However, some

illegitimate food did get past the inspections and in addition some food was

stolen from supplies on the wanigan during the early days of the second cycle. ‘

Thus the subjects undergoing underfeeding in the second cycle presumably

22These food-procuring actions by subjects point up a contrast between
the present experiment and previous wartime experiments on hunger. In the
earlier experiments the subjects were "high-type" volunteers, (young YMCA
careerists in training, or college-type conscientious objectors) upon whom
moral. responsibility was laid not to eat other than authorized food., Be=
cause there is doubt as to the efficacy of this restraint (see Keys et al.,
1950, p. 37), this moral burden was not especially emphasized to subjects
in the present experiment, and was borne only lightly by them, Instead,
reliance was placed on external controls and:inspections to limit oppor-
tunity to obtain and retain food.
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were not as hungry as underfed subjects in the first cycle. The amounts of
unauthorized food consumed, and the number of men consuming this food, during
the second experimental cycle, are subject to little more than conjecture,
but subsequent statements by subjects indicate that not more than 5000
calories was shared among the ten persons on low rations during the ten days
of the second cycle.

During the first cycle, test teams walked on the north side of the
trail. At first they were reluctant to spread apart laterally. After a few
days, inter-team hostilities and jealousies rose sufficiently to offset
inter-team ties, and teams responded to encouragement (plus better visi-
bility conditions) in enlarging space between them. In the second cycle,
both sides of the trail were used, the low-ration teams being assigned to
the south side, while full-ration teams remained on the north side. This
further increased spatial distance between teams.

One source of friction between teams was that the nearest-the-trail
position was regarded as most desirable, while the furthest north (outlying)
team was regarded as worst off, A systematic rotation plan for team trail
positions was set up, but because it was complicated by controls over ad-
jacent pairings of teams, it was not at first readily comprehended, and soine
teams jealously regarded others as being unduly favored.

A second source of inter-team friction was a function of the hunger
variable, coupled with the requirement chat the teams stay approximately
abreast during the course of march, The underfed teams, reportedly impelled
by a sensitivity to cold while resting and by desire to reach the daily goal
and turn in to their sleeping bags, tended to march at a rapid rate in the

mornings, and to reduce number and duration of rest periods to a minimum,
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This was contrary to instructions given all teams--to maintain a slow,
steady pace. The full-fed subjects.thus resented being pushed to keep up
with underfed teams. In the afternoon the reverse pattern held; underfed
teams tired and lagged, so full-fed teams had to delay impatiently for the
underfed groups while the latter were resentful at being left lagging
behind. Bitterness between teams developed so that the military, commander
had to intervene and strictly regulate pace and timing of breaks. Ultimately,
all teams were required to pace themselves at the rate of the slowest team.
This necessary structuring of inter-team relations effectively reduced dis-
cord, but it also vitiated the supposed independence of the teams.

Relations between the teams and the staff were shaped by the resources
of the staff and its wanigan, and ﬂy necessary personal measurements which
the staff had to impose on the test subjects. Affect toward the staff also
was colored by occasional hostility to those on the staff who for reasons
of experimental control had to restrain access to available resources. When
exchange between subjects and the social scientists was curtailed in the
second cycle, some resentment resulted. Subjects were also naturally some-
what resentful of the relatively good life enjoyed by the staff on the
wanigan (especially by those few auxiliary soldiers on the wanigan who had
not been selected as test subjects), even though the comforts of wanigan
life were minimized to reduce its contrast with the lot of test subjects.
The administration of respirator masks to measure ventilation was resisted
strongly by Subjects23 and this resistance overflowed into negative affect

toward the physiologists seen as being responsible for the masks, The men

- 2upirse they try to work us to death, then they try to freeze us
to death, then they try to starve us to death, and now they'’re trying to
smother us!" '
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were pleased when use of the masks was dropped in the first cycle pending
necessary temporary modifications in their design; once the masks functioned
properly, as in the second cycle, resistance to them seemed to be less.

At all times, the attitude of subjects toward the experiment was
biased by two major considerations. On the positive side, the subjects knew
the purpose of the test, saw its importance, and could understand that al-
most all details and restrictions of the test were rational in terms of the
test purpose, Resistance to those details with less rational support in
terms of the stated scientific goal (e.g., guard duty at night, or the
mythical "third cycle' used to avoid end effect) was high and vehement. On
the negative side, subjects knew that their predecessors who had participated
in a somewhat similar Quartermaster test on the Greenland Icecap during the
previous summer had received no 'reward" of rest-and-recuperation (R&R)
leave time after completion of the earlier test and return to the United
States, It was well advertised by subjects in this earlier test that they
had thought they had been promised such leave time as reward for loss of all
the summer's weekend passes, arduous duty on the Icecap, etc, Before the
1960 experiment, assurance that men would get R&R leave after the end of
the experiment could not be obtained, so that during the experiment any
suggestion of this reward for the subjects had to be scrupulously avoided
by the staff, Therefore, the only goal’ of test subjects was a passive one:
the ending of present unpleasant duty and return to routine Stateside duty
or assignment to other tests.24

Another source of resentment by subjects was the relative deprivation

of their lot as compared with that of hest personnel assigned to the base

24After the 1960 test was completed and subjects returned to the
United States, they in fact did receive R&R leave to compensate for their
duty in Greenland.
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canp (Camp Fistclench) where control phases of the test were spent. The
host personnel received a year of cverseas credit for a six-month tour of
duty in Greenland and also received an overseas supplement to their pay,
whereas the Quartermaster personnel were not on overseas status despite the
greater severity of their exposure on the Icecap. The one source of extra
emolument available to the test subjects was represented in a monetary
allowance of about $1.50 a day remaining to them above and beyond charges
for rations and quarters while on detached service away from their regular
duty stations. This supplement was also received by personnel stationed at
the base camp. However, base camﬁ personnel received freshly-prepared meals
and slept on cots in warm shelters with solid floors, while test subjects
when in the field received somewhatvaged canned combat rations which they
had to prepare themselves, and they slept on the snow in cold tents. The
sting of this contrast was sharpened by the fact that under regulations no
increase could be made in the monetary allowance over charges for rations
and quarters even when test subjects were receiving only half their due rationms
during experimental phases of the test. In this context, even such a trivial
matter as removal by the staff of the small penny packages of chewing gum

from the ration525 was regarded as a significant deprivation,

25This removal of gum from the rations was required in connection with
study of the effects of oral activity (chewing experimental non-caloric gum
supplied in lieu of the regular chewing gum) on subjective hunger, to be
reported in another place,




APPENDIX B
EXPERIMENTAL DESIGN AND METHODOLOGY

Chapter III included a section summarizing the statistical design
and confounding relationships. These require some elaboration, because team
factors in the experimental design were confounded with the experimental
variables (ration level, task difficulty, and time). In addition, the events
and procedural changes taking place during the experiment, which were dis-
cussed in Appendix A, must be recapitulated insofar as they confound inter-
pretation of the time variable.

The time variable (t) was broken into four experimental phases of five
days each, in each of which the men were marching under experimental condi-
tions of ration and task. The first two phases formed the first cycle,
followed by a rest period and then by the second two experimental phases of
the second cycle. Data from the second cycle are to be contrasted () in
the analysis with data from the first cycle, because in the second cycle (a)
the men were more acclimated and experienced; (b) the weather and snow condi-
tions were more benign; (c) there was less sympathetic inter#ction with
investigators due to the cutting down of the interviewing schedule; (d) teams
were more spread out because both sides of the trail were used for marching;
(e) the wearing of respirator masks was more continuous, due to elimination
of "bugs" in mask functioning; (f) a swmall amount of contraband‘food was
successfully consumed by at least one of the low-ration teams (this appeared
to have considerable psychologic if not physiologic value to feam members) ;

153
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and (g), there was a switching of team memberships. Nor can this list of
differences between the two cycles be considered complete; quite possibly
other differences also occurred which were not noted by the observers.

A second contrast (tz) in the time variable is that between the first
vs. second phases within each of the two cycles. The first five-day experi-
mental phase each cycle was a march toward the Greenland coast, during which
the elevation declined at roughly about ten feet in a mile. . The second
. phases in each cycle were "uphill" not only because of this slight grade but
also because the subjects were facing the prevailing wind on the return leg.
In addition, of course, the subjects in the second phases of the cycles were
affected by having already undergone five days of relative hardship and by
looking forward to the end of the march.

A third possible contrast (tltz) in the time variable is that between
the first and fourth phases vs. the second and third; in the first and fourth
phases the subjects were exposed to "beginning" and "end" effects in the
experiments, while no such special characteristics marked the second and
third marching phases,

Like the other variables (ration level, task difficulty), time variable
contrasts are partly confounded with group-composition variables, as 1s suc-
cinctly expressed in the confounding relationships (see Chapter II11). Im
this experiment, some teams were subjected to certain conditions (of ration
and task) while other teams were at the same time under other conditions.
Thus effects of differences between experimental conditions are confounded
with differences between teams., This confounding was somewhat offset by
rotatipg teams through each of the combinations of experimental conditions

during different time phases, Even so, the effect of different conditions
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remains confounded with idiosyncratic differences between teams, as these
might change over time due to their different previous experiences with
different experimental conditions.

To make the teams less unique, less idiosyncratic, their membership
composition was changed between cycles. Thus some small increase in general-
izability of results was obtained at cost of introduction of another variable,
namely, switching of team memberships. The experimental design implies a
conception of the effects of partially different memberships in teams at
different times as affecting the entire memberships of teams. That is, for
example, the change of follower subgroups taking place at the beginning of
the second cycle was presumed to have the effect of changing all members of
the modified teams, not merely changing the team averages of leader and
follower subgroup attributes. Conceptually, the leader and follower sub-
groué attributes of teams were regarded as treatments which were undergone
by all five members of hypothetically 'mneutral" teams. Just as all five
members jointly underwent varying ration inputs or task requirements, so
too they jointly underwent varying '"leader personalities" and '"follower
personalities." That this conceptualization is realistic may be understoéd
when one considers that a new leader and his aid, coming into an organiza-
tion or group, do not merely add their (probably new) opinions to those of
follower members, so that the average of group opinion chénges; rather, the
new leader subgroup is apt to change the opinions of followers to be more
congruent with leader subgroup opinion. 1In this sense, new leadership or
new followership is a treatment which commonly affects all members of a
group instead of merely contributing to the aggregate of group membership

characteristics.



156

As shown on the schematic diagram in Chapter IIJ, subjects were broken
into subgroups of leaders and followers. One man was dropped from each of
the proposed six-man teams at the beginning ;f the experiment; this man was
deleted from the leader subgroups, so leader subgroups consisted of two
rather than three men. The four leader subgroups could conceptually be
combined with the four follower subgroups in sixteen different ways, but in
the experiment, only eight of these combinations were used. Leader subgroups
a' and b' were never combined with follower subgroups c" and d", and leader
subgroups c' and d' were never combined with follower subgroups a'" and b'".
This is what is meant by the confounding equation I = §)G; stated in
Chapter III.

The set of ten men in subgroups c', d', c¢", and d" underwent the low
ration treatment in the first cycle of the experiment and the high ration
treatment in the second cycle; the other ten men foll.sed a reverse pattern.
This means that average effects of low vs. high rations on the data are con-
founded with (i.e., confused with) the possibility that the two ten-man sets
may have changed in the second cycle due to their different experiences in
the first cycle. Even if the two ten-man sets had equivalent average
characteristics to begin with, being on different ration levels in the first
cycle might have changed them so that the two sets were different at the
start of the second cycle, If this were so (as is likely), the two ten-man
sets beginning the second cycle would react differently to the different
ration levels than did the two sets in the first cycle, This is what is
meant by the confounding relationship I = S1tyR or Glth.‘

The S; contrast, as stated in Chapter II1I, refers to the contrast
between the first two leader subgroups (a' and b') vs, the second two (c'

and d'), In Appendix A the characteristics of assigned leaders were discussed,
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and it was pointed out that leaders in the first two teams had previous
Arctic experience while leaders of the other two teams did not. Therefore,
the §; variable can be termed "leader experience." It was also pointed out
in the discussion of team allocations that the first and third leader sub-
groups (a' and c') included leaders appointed before arrival inm Greenland,
who accordingly had more legitimate formal sanction than did the privates
elevated to acting NCO leadership in leader subgroups b' and d'.after
physical disabilities forced replacement of two of the legitimate NCO's.
The S, contrast, referring to differences between the first and third vs.
second and fourth leader subgroups, can therefore be called the "leader
legitimation" variable. The third possible contrast between leaders, termed
§1S,, refers to possible differences between the first (a') and fourth (")
leader subgroups vs. the second (b') and third (c'). Observer comments
suggest that this contrast relates to leadership styles: the first and
fourth leaders were more task-oriented, the second and third were more
permissive and person-oriented.

The analagous contrasts Gy, G,, and G;G, between various pairings
among the four follower subgroups are less clear-cut in possible meaning.
The first two follower subgroups (a" and b") included more "popular" sub-
jects; they also included no members with previous Arctic experience,
whereas the second two (c" and d") did. This is the G; contrast. However,
.referral to Table 20 in Appendix A'shows no clear differences by which the
other two contrasts between pairs of follower subgroups can be defined.

A word is required on the meaning and interpretation of the various
interactions between the S (leader) variables and the G (follower) variables,
It will be remembered that each of these two sets of contrasts 1is presumed

to represent influences acting on all members of a team, rather than



158

representing attributes merely of a subgroup within a team. The S, contrast,
which can be related to leader legitimation, thus is a contrast between ten
persons who may regard themselves (or be regarded) as 'legitimate' because
their two team leaders are legitimate, vs. the ten persons in the other two
teams lacking legitimate leaders. Effects of this Sp (legitimation) variable
may however vary with the nature of followership in teams, as fo; instance
whether followers include members with Arctic experience or not (i.e., the
G} variable). The S2G; interaction would accordingly refer to the possi-
bility that the effects of legitimate leadership in teams vary with
the ekperieuce of followers in teams, Other interactions, such as the
51576, (task- vs. person-oriented leadefship x follower experience) inter-
action, can be interpreted similarly. d

On the following page a dummy analysis-of-variance table is shown
which lists the main variables of the experiment (task difficulty, ration
level, and time) and their interactions. In parentheses following each
variable are the more important (lower order) confoundings for each. In
reviewing analyses in Chapter IV, it will be important for the reader to
~ remember that each confounding of a given experimental variable or inter-
action of variables forms an alternative explanation for significant effects
attributed to that variable or interaction in the text. Oqu good judgment
can help in deciding which among a set of confounded variables is the '"true"
cause of an observed effect, For instance, if hunger ratings of subjects
are higher under the low-ration treatment than under the high-ration treat-
ment, this effect may be attributed to the effects of ration levels or to
the vgriables confounded with the ration variable: namely, S;t; (meaning
possible changes in the effects of leadership experience in the Arctic over

successive test cycles), or Gytp or 515262, etc, However, our common sense
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TABLE_21 _

LOWER-ORDER CONFOUNDINGS OF BASIC VARIABLES INCLUDED IN
THE TYPICAL ANALYSIS OF VARIANCE TABLES

T e B IS N
3:::::1:: d, f. Confoundings
Cycles (t)) 1 I ® 5263 = S;R = GataT = 5152G)G, etc.
Phases (t3) 1 I = ST = §,G,¢,t, = Gat)T = S ¢t ¢tyR, ete.
Tasks (T) 1 I = Spty = Gt ty, etc,
Rations (R) 1 I = Sjt) = G)t) = 5)82G = 61628y, etc.:
tita i I = GaT = G1taR = S5;Gpt,, etc.
T 1 1= Gztz'i $26,T = S)RT = Syt ¢t,, etc.
t1R* 1 I= 5] = G = 515,6,t; = G5,6,¢t,, etc,
e, 1 I = Sy = Gyt) = §)5,6), ete.
toR 1 1= slczr = Gltltz = S,TR, etc.
TR 1 I = GGty = Gltlr = 54T = Sztzk, etc,
ty 18 1 I = G, = Syt), etc,
tltznb . 1 I = Gyt, = §)t,, etc.
tlTRb 1 I = SIT = G T = Slsztz = clsztz. etc,
t,TR® 1 I= SR = 851G, = Gyt R = GG,y = §)5,¢), etc.
T, t,TR® 1 I=5,S,= GS, = GpR = G\Gyt;, etc.
Residual 64 . . . . . . B » .

8These interactions and effects are wholely confounded with the more
likely lower-order effects of inter-group differences.

Drhese two three-factor interactions almost never produced statistically-
reliable effects on the data.
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sense would here attribute the variation in hunger ratings to the independent
ration-level variable, rather than to team leadership and followership 1nte5-
action effects confounded with the ration variable.

About the higher order interaction effects shown in Table 21 and the
likelihood of their being found statistically significant, there is a saying:
"Nature would not be so unkind!" That is, higher order interactions among
disparate variables are rarely found to be significant. This is Just as
well, because they are often very difficult to conceptualize and interpret.
When such higher-order interactions as t)toRT, toRT, etc. are found signifi-
cant in the analyses of variance appearing later in this chapter, an explan-
ation may be sought from among the simpler sources of variance with which
these high-order interactions are confounded. For example, the §15, effect
has been described as relating to leadership style--the first and fourth
leaders appeared more task-oriented than the second and third, slsz is
confounded with t1toTR; when the latter is reported in analysis of variance
tables as significant, it can perhaps best be explained by reference to the
leadership-style variable. Much the same can be said about the confounding
of S; and G) with tjR, the confounding of S with t5T, the confounding of
Gy with t,t2T, and the confounding of S;G, with toTR. In each of these
cases, interactions of the main independent variables (ratiom, task, and
time) are better explained by reference to the differences in personal
attributes and combinations of personal attributes of teams of test subjects
with which these interactions are confoundeq: Thus, too, the fact brought
out earlier in this section, that the change in test cycles was character-
ized by a switching of team memberships, is the gist of the confounding

relationships reading t; = 5,6, and R = 8132G2 = °1czsz° In sum, there
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is no getting away from the fact that results of this experiment are condi-
tioned by whatever were the main effects and interactions among unique
characteristics of the social units formed by combination and recombination
of test subjects into teams at different times.

An example of the preceding is found in Table 24, showing a decrease
in reported hunger in the second cycle which is statistically reliable at the
.01 probability level. Related to this decrease are the t;t,T and t,IR
interactions which are significant at the .10 and .05 levels respectively.
These reflect the failure of one team to register any increase in hunger when
undergoing low rations in the second cycle. This team was unquestionably
more hungry under low rations, even though they gained access to a limited
amount of unauthorized food. However, subjects in this team were influenced
by one individual who was hostile to participation in the test and who urged
his fellows to cripple the experiment by responding misleadingly to question-
naire items, One of his co-members joined him in reporting little or no
hunger undér low rations and this probable misrepresentation caused the
distortion in average reported hunger for this team,

| Questionable responses, such as these, have not been '"corrected" or
edited out of the data.26 Such procedurenwould generally require more firm
criteria for acceptance or rejection of responses than are available on the
basis of present knowledge about subjective and social effects of under-

feeding. However, these deviate response data have contributed to error

26Among the several score of variables for which response data were
treated by analysis of variance were a few characterized by a small (< 1%)
amount of omissions, To simplify computation by retention of constant
numbers of observations within cells (teams), missing data were estimated
by avéraging other responses within the cell and rounding to the nearest
integer. In no instance was more than one response missing wichin a cell,
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variance and weakened the power of the statistical tests. 2’ Further, when
deviate responses are centered among one or two teams during one or two of
the test phases, these responses contributed to deviate team averages so
that inter-team contrasts are likely to be found statistically significant.
Certain of these inter-team contrasts are entirely confounded with inter-
action effects of the independent variables in the design. Accordingly,
these confounded interactions are especially suspect. As noted earlier,
they include: ¢t)R, tzT, tltzT, tzTR, and tltZTR.

Most evidences reported later in the chapter on results derive from
self-reports by subjects. Qualifications must be stipulated regarding the
meaningfulness of this evidence, First, the questions were posed by written
questionnaires (reproduced in Appendix D). So presented, they were open to
unique interpretation by individual subjects. During the extended pretest
briefing, explanation of the meaning of the questions on the '"pre-questionnaire"
was made one-by-one; this was also done when subjects were introduced to other
questionnaires later, However, this does not bar the possibility that some
subjects persisted in some misconstructions of questions or changed their
interpretation of question meanings with the passing of time,

Many of the questions were to be answered with reference to a common
scale, termed the "levels'" scale, Use of a common scale for questions cover-
ing many dimensions is not recommended by Guilford (1954, p. 293). However,
elnce this Greenland research was often concerned with such molar dimensions
as like-dislike, agree-disagree, or subjective intensity, use of a single

general scale representing levels on these dimensions seemed not unreasonable,

2/The mean intra-cell error variance of responses to fifteen un-
systematically selected questions was 2.1613, which is higher than typically
expected for seven-point scale data relating to well-structured psychological
dimensions, '
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Adoption of a single scale in any case seemed advisable in order to simplify
the conceptual tasks of subjects when answering questions in a stressful
situation. . Another minor advantage to the use of a single scale for many
question items was reduction in the mere volume of paper that subjects had
to handle while sitting out on the Icecap.

This single scale included seven ordered statements referying to the
level at which a given dimension was perceived by subjects to be present in
a situation or object. The scale was bi-polar in that levels were described
in terms of "high" or "low" with adverbial modifications. Modifiers were
selected from among those scaled by Cliff (1959) so as to approximate equal-
appearing intervals. As has been pointed out by Anderson (1961), however,
an assumption of interval data is not prerequisite to application of para-
metric methods. The derived scale has not been validated for normality,
homoscedasticity, etc. of within-treatment distributions for each of the
many personal and social dimensions studied under the several experimental
conditions., The analysis of variance technique used to analyze these distri-
butions is relatively insensitive to most deviations from assumptions under-
lying the technique, especially when equally-sized n's greater than 15 are
used in statistical comparisons (Boneau, 1960).

The scope of data obtained was extensive, relating to three separate
disciplines: physiology, psychology, and sociology., While there were clear
Justifications for the intensity of planned measurement activities, there
was also danger that subjects would becoﬁe "test happy.“. A representative
sample of questionnaire administrations during a four-day period is shown
in Table 22, The frequency of contact with test teams is slightly greater

than originally planned, due to the cutback in duration of test phases from
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seven days to five., A further difficulty inherent in the data-gathering
method used was that the content of questions probably influenced subjects'’
perceptions of their own situations. The fact that certain characteristics
were asked about implied that their presence was likely and possibly impor-
tant. This focusing of subjects' attentions on certain aspects of their
situation may well have changed their behaviors and their perceptions of
others' behaviors, with consequent effect on the nature of social relation-
ships which evolved and which were reporééd.

Not all questionnaire items were pre-tested in a situation comparable

28 Accordingly, a

to those the subjects underwent during the experiment.
number of faulty items were included in éhe questionnaire. For example,

item 5 on Questionnaire C asked for sociometric nominations of good leaders
for future Arctic tests; some subjects commented that the only people they

could honestly nominate were their own worst enemies.29

Question 1-B on
Questionnaire C asked for subjects' estimates of their co-workers annoyance
and irritagion with a list of items; this level of abstraction ('"what I
imagine they think") was difficult for the test soldiers to attain while
undergoing the physical stresses of the cross-Icecap marches, so the item
was skipped. A third question (item 7, Questionnaire C) asked subjects to
rate co-workers in terms of "knowing them" (being well-informed about them).'
However, in the enforced intimacies of marching across the Icecap and sleep-

ing in a small tent, members came to feel that they knew each other altogether

too well, so the question had little reality to them, These same circumstances

2800 the other hand, many of the items used were derived from successful
questions used in previous research on small groups in the Arctic,

295 standard joke was, "If you don't watch out, I'll nominate you as a
good leader for next year's test on the Icecap."
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also contributed to some subjects' resistance to having to wake peer nomin-
ations to gertain group roles (e.g., 'real leader," "complainer," etc.--see
item 9, Questionnaire C). This nomination task required a sort of detachment
and independence from the group which was somewhat unrealistic in test con-
ditions requiring heavy interdependence among team members and a necessity
for each member to fill many roles.30

A final consideration in interpretation of the meaningfulness of the
questionnaire response data is that items appearing on the same questionnaire
cannot be presumed to be independent of each other or of the immediate cir-
cumstances in which the responses were given. A subject on a cold, miserable
day might rate all his stresses more extremely despite their irrelevance to
the weather. This can be termed a "halo" effect. It was not possible to
apply given questionnaires to all teams on a single day, so inter-team
differences (which are confounded with inter-treatment differences) may
partly be attributable to time differences in questionnaire administration
within a test phase. The partial replication of certain questions reworded
on the different questionnaires of course helped to reduce dependence of

observations on a_ single set of test circumstances,

30For a discussion of the difficulties which may be encountered in
extension of the test devices and measures commonly used in the university
psychological laboratory to social-psychological research among military
units in Polar regions, see Zimmer (1958).




APPENDIX C
TABLES

The reader is referred to Appendix B for explanation of the analyis
of variance tables. In particular, this report is limited to discussion of
the following eight experimental effects: o

Cycles main effect (tj)
Phases main effect (tj)

Task main effect (T)

Ration main effect (R)
Cycle-Phase interaction (tjtj)
Cycle-Task interaction (t;T)
Phase-Ration interaction (tjR)
Task-Ration interaction (TR)

Of the remaining seven interactions appearing on the analysis of
variance tables, five are wholely confounded with inter-group differences
and two others (t;t,R and tlTR) rarely show any effects statistically

reliable at the .10 level.
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TABLE 23

LEVEL OF ANNOYANCE AND IRRITATION WITH THE
WEATHER IN THE PAST DAY OR.TWO
(QUESTIONNAIRE C, ITEM 1A-1)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 171125 6.79 «05
Phases (t3) 1 041125 <a 5 5
Tasks (1) 1 15125 <1 -
Rations (R) 1 2,1125 <1 -
t1tn 1 01125 a .

4T 1 565125 2,19 P

R 1 06125 <a -

t,T 1 1.5125 <1 ..

tR 1 063125 <a . s

TR 1 0.0125 a -
iltzr 1 046125 a § ¥
ttR 1 001125 < i o
TR 1 040125 a - -
iz'm 1 4e5125 1.79 2 5
tyt,TR 1 346125 1.43 - N

Residual 64 . 2.5188 .. ..
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- TABLE 23--Continued

Mean Values

Phage ' - Task
Ae 1 2 Avge B, esled . back
Cycle I |-4e40 1 4o55 | 4.48 | Cycle I{ __ 4,60 |
Il 3455 3455 3455 11 3.15 3495
Avgy 3.%8 | 4.05 4.01 Avg 3088 | 415
Ration Task
C, High Low Do 8led back
Cycle i ‘3";*3 ;':;' Phase 1 3470 4e25
I ° ° .
2 .
A‘gq 3.85 4.18 1}.05 4005
Ration Task
E, High Low Fo sled _back
1 375 . 4e20 High 3470 «00
Phase ‘ Bt & ° /A
2 3095 Lels Low 4005 430
: mR:ti& Task
l! 2 h“k
. I [Phase 1 430, 4.56 I EO 1 4e30] 4e50
Cycle, |Fhase 2 [ 4450[ 4460 Cycle | Phase 2 | 4,90] 4,20
. 11| Phase 1 3420 390 II| Phase 1 | 3,10 4e00 |
Phage 2 3.40] 3470 Phase 2 | '3,20] 3,90
. Ration Task
I, Task h Low Jo Ration Bsled ck
I[ sled 4+50] 4470 1| High J3.90 [ 3,80
Cycle back 4e30 0 Phase Low 3070 | 470
back 3070|402 Low 4e40 | 3,90
Ration / Task
High Low
K, 8led  back sled back
I | Phasel .| £.20 440 440 460
Cycle Phase 2 480 4620 500 4,420
‘ II| Phase 1 3420 3420 3,00 480
Phase 2 2:60 | 4420 3480 3.60
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TABLE 2/,

LEVEL OF BEING AFFECTED BY HUNGER IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-4)

Analysis of Variance

m g de fo  Mean Square P :.;Ip{nm
Cyoles (t3) 1 16,2000 8450 01
Phages (t2) : 048000 a %
Tasks (T) 1 044500 | 41 o
Rations (R) 1 68,4500 3591 <001
tit2 1 040500 Qa oo
$HTo 1 042000 a .o
R 1 342000 1.68 oo
t,T 1 042000 a oo
tR 1 1.8000 < ..
TR 1 142500 a ..
8T 1 640500 3.17 10
ttR 1 04500 <1 .
TR 1 02000 a .o
t,TR 1 9.8000 5.1 .05
tt,TR 1 004500 a oo
Residual 64 1.9062 .« °
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TABLE 24—-Continued

Mean Values
Phase - Task
de 1 2 Avg. Be sled . back .
Oyele I | 2250 | 575 5462 Cycle I{ _ 5.65 5460
Avgd 5408 | 5.28 5.18 | Avgd___ 5e25 10
Ration Task
C. High Low Do sled  back _
Cycle I | 4% 6035 Phase 1|  5.10 5,05
Avg 4e28 5092
x Ration Task
E, High Lov P sled  back
1l 4¢30 5485 High hel5 405
Phase Ration &
2| 4e20 6.10 Low 6.05 6415
5 Hj.R}alt:l.on Task
l! . < g
I [Phase 1 5.801 6,00 I | Phase 1 | 5,20 50%
. Phase 2 4¢80| 6470 1 Phase 2 | 6,10 | 5.,40
cle. Cycle
i II|Phase 1 | 3.60| 5,70 II| Phase 1 | 5400 | 4430
Phase 2 3460 6.00 - Phase 2 ‘070 4.”
Ration Task
I. Task High Low Jo Ration Bsled ck
I sled «10] 6, 1| High ?}8
0’01. back 470 6440} Phase Low P O, 0 .
II sled 3480 5090 2 His!l <480 3.60
: back 34405480 Lew 6,00 | 6,70
Ration / Task
High Low
K, algd_ back sled hazk
I | Phase 1 4460 5040 5.80 220 ‘
0,01. Phage 2 5460 4600 60&) 6.80 .
II| Phase 1 3.60 3060 6.40 5.00
se 2 400 3020 5040 6460
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TABLE 25

LEVEL OF ANNOYANCE AND IRRITATION WITH
HUNGER IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-8)

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
cy;;lea (1) 1 044500 < -
Phases (t3) ) | 540000 406 <05
Tasks (T) 1 04500 < -
Rations (R) 1 61,2500 4975 «001
titp 1 040000 < .o
t,T 1 142500 1.02 o s
t1R 1 640500 491 05
t,T - r § 9.8000 7.9 <01
tR 1 0.8000 <1 ..
TR 1 044500 a ..
6T 1 042000 1 ..
tyt.R 1 042000 < ..
t,TR 1 044500 a ..
t,TR 1 0.8000 a ..
tt,TR 1 0.0000 <1 ..

Residual 64 1.2312 ey
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TABLE 25--Continued

Mean Values
Phase - Task
Ae ) 2 Avge Be sled back
Cyele I |4.85 ] 5.35 5.0 Cycle I{ 5,05 5.15
II| 4.70 5.20 4.95 I 5.15 4,75
‘vg 4078 5.28 5.02 "'81 10
Ration Task
C. High Low Do _sled back .
Cyele I -—4=-50 5.70 Phase 1| 4.50 5.05
111 3.80 6,10 2| s5.70 4.85
Avgd_4.15 5.90
: Ration Task-
E, High Low Fo sled back
Fhase 1 4400 5455 mgh 4.30 4,00 ‘
6.2 Ration
2| 4.30 025 Low 5,90 5,90
" R;tion Task
Jeo . . .
I[Phase I J,.,00¢ 30 I el
Cycle |[fhase 2 |, ¢co | 610 Cycle | Phase 2 | 5,70 |5,00
II|Phase 1 |3.60.] 5.80 II| Phase 1 0 14,80 |
Fhase 2 [4,00:] 6.20 Phase 2 70 14.70
I, Task R‘tli:: Jo Rat T
« las h « ion 1
I[ eled 4.60] 5,50 1| High T370
Cycle _L::_ Phase Low 5.80
II| sl 153 Hi | 4,90 3,70
3-'60 Iﬂ 6.50 6.00
Ration / Task
x ) - Low
o sled.  back sled - back
I | Phase 1 4.00 4.80 480 5.80 |
Cycle Phase 2 5.20 4.00 6,20 6,00 .
II| Phase.1 3,40 1.80 5.80 < 5 80
Phase 2 460 3.0 6,80 6,00
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TABLE 26

LEVEL OF HUNGRINESS TODAY
(QUESTIONNAIRE C, ITBM 15-2)

Analysis of Variance

Source of de fo Mean Square P  Signifiocance
Variation Level
Cycles (t3) 1 2.1125 1,58 ..
Phases (1) 1 45125 3.37 .10
Tasks (T) 1 1025 <1 ..
Rations (R) 1 46.5125 34,78 ,001
t1tp 1 1.5125 . 1,13 g
t,T } 1.0125 <1 . .
R 1 545125 4,12 05
t,7 1 4.5125 3.37 .10
t,R 1 2,1125 1.58 .
TR 1l 0.1125 <1 .
tyt,T 1 1.5125 1.13 s &
t)tR 2 1,.5125 1,13 ..
t,TR 1 0.1125 <1 ..
t,TR 1 0.0125 <1 -
tltz'm 1 0.0125 < 1 25

Residual 64 1.3375 .. ..
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TABLE 26--Continued

Mean Values
Phase 5 - Task
e 1 2 A ) [ ] ’ 5 hck
c,cl. I 5050 5.70 50& chl. I 5.60 ) 5.&
Avg_5.20 | s5.68 544 Avgd _5.32 5.55
Ration Task
C, High Lov Do sled .  back
Cyole I | _35.10 6,10 Phase 1| 4.85 5.55
| 4.25 6.30 2| .80 5. 58
Avgd_ 468 6.20
; Ration Task
B, Bgh =~ Low Fo sled _ back
Phase 1| _ 4.60 5.80 nation HEB| 4,60 4,75 |
2| 475 6.60 190 1w [ 6.05 6,35
o High Loy By o
de . MHigh Low —a8led bagk
I|™asel |: 3579 I fhasel | 5 /o] < g0l
Cycle, |fhase 2 14,90 | 6,50 Cycle | Phase 2 | 5,80] 5,60
II{fhase 1 |3.a9 | 5.99 II| Phase 1 | 4.30] 5.50
Phase 2 ;.60 [ 6.70 Phase 2 | '5,80] 5,50
Ration Task
I, Task High Low Jeo Ration sl ck
I| sled 5.10]6.10| 1| High |
Cycle | back 51006 uq Phase | Low
II[ sled 4.10]6.00 2 | High |
back 4,40]6,60 Low 6.70 16,50
Ration / Task
High Low
K, sled back sled back
I | Phase 1 5.20 5,40 560 5,80 |
Cycle Phase 2 2.00 L.80 fH .60 60 .
II| Phase 1 3,40 4,40 5.20 6,60
Phase 2 4,80 4440 6,80 6,60




176

TABLE 27

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY HUNGER
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-4)

Analysis of Variance

Source of de fo Mean Square ) 5 Significance
-Variation Level
Cycles (t3) 1 244500 1.67 . &
Phases (t3) l 044500 <1 _—
Tasks (T) 1 040500 Q .
Rations (R) 1 5142000 34486 <001
t1tp 1 844500 5475 05
t,T 1 440500 2,76 .o
t1R 1 02000 <a ..
t,T 1 040500 <1 o
tR ! 048000 <A . »
TR 1 00000 <1 v
t 8T 1 040500 < o
ttR 1 0 ¢0000 <1 .
t,TR 1 048000 <a . %
t,TR 1 0 «8000 <a .o
4t TR 1 0 +2000 Q -
Residual 64 1.4688
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TABLE 27——Continued

Mean Values
Phage Task
o 1 2 Avg, Bs sled . back
Cycle I | 3235 | 5.85 | 5.60 Cycle I{ 5,85 5
II| 5.65 485 5425 I 505 5e45
"’8 5650 535 5.4& ‘vgj 5045 5040
Ration Task
C, High Low Do 8led .  back
Cycle ix __.4123 2-35 Phase 1| 5.50 5450
4. 10
Avg_4e62 6422 2340 2030
Ration Task
E, High = Low Fo sled back
Phase 1 | 460 6440 — High 4e65 4460 |
2 | 465 6.05 Low 6425 6220
6wt 0
I [Phase 1 [4.50 16.20 I [ Mase 1] 5,60 5,10]
Cycle, |Phase 2 15,20 [6.50 Cycle | Phase 2 | 6.10| 5.60
II|Phase 1 [4.70 |6.60 II| Phase 1 | 5.40] 5.90
Phase 2 [4.10 [5.70 Phase 2 | “4.70] 5.00
I, Task ;u"“%ﬁ“ Jo Ra o
. Tas gh Low d tion sled pack
I [ sled 220 [850 1| High 45',50 470
Cyole back 250 16420 Phase | Low | 6450] 6430
11|_sled 410 | 6,00, 2 | High 4+80] 4450
back 4470 [642 Low 6400 6410 |
Ration / Task ©
High Low
K, 8led back sled back
I B‘aﬂe 1l 4.80 4020 6.40 °
cyg].. Phase 2 5060 4080 6,60 6.40
- II| Phase 1 4220 5920 6460 6460
Hlase 2 4.!!! 4.20 5,60 5.80




178

TABLE 28

PREFERENCE RATINGS OF NINE MISCELLANEOUS CANNED RATION ITEMS
(FOOD QUESTIONNAIRE, ITEM 1)

Analysis of Variance

Source of de f.  Mean Squere P  Significance
Variation Level
Cycles (t1) 1 1s59%61 1,52 -
Phases (t2) 1 043781 < -
Tasks (T) 1 1e4311 1.36 .
Rations (R) 1 401861 3498 10
t1t2 1 041201 < .o
T 1 049461 < ..
t)R 1 040061 <1 .o
t,T 1 040001 <1 .
tR 1 143261 1426 5B
TR 1 000551 <1 .o
4T 1 2,7011 2457 . w
ttoR 1 040361 <1 .o
t,TR 1 002101 a e
t,TR 1 2.8501 2,71 2 &
t1t,TR 1 1.6531 . 1,57 .o

Residual 64 1.0519
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TABLE 28--Continued

Mean Values

Phage - Task
o 1 2 Avg. Be sled . back
I I 6480 7402 91 Cyclg I L 6,66 - Te15
yele II| 7.16 722 7419 Iy 7.16 7022
Ration Task
Cyole I .....2’.'97 .14 Phase 1| 6484 7,12
II 97 Tedl
2 6e Te2
Avgl 6.82 7428 = =
Ration Task
E, High Low Fo_ sled back
Phase 1 6,88 ' 7,08 Be High 6.66 6.%
2 6076 7048 Low Tel7 7038
" Hin:ul‘:w Task
Je ;
I |Phase 1 [6.67 | 6.93 I | thase 1 go74 &%‘
Cyole Phase 2 |6467 | 7.36 Cycle Phase 2 | 6.59 |7
"1I|Phase 1 [7.09 | 7.23 II| Phase 1 | 6,95 [7437
Phase 2 6.85 759 Phase 2 ')03'8 706
Ration Task
I, Task High Low Jo Ration sled back
I sled 35|60 1] High 6953 | 7423
cnle | back 6699]7.31 Phase Low 7216 | 7.00
II| sled 697|703 2 High 6.79 | 6,73
back 6497|746 Low 7.18 | 7.77
Ration / Task
_ High Low
K, 8led back sled back
I Hlase 1 6020 Tell 7 928 6Q58
cycle ; Phase 2 6.50 6.84 6.68 8004
II| Phase 1 6486 7232 7404 742
Phase 2 7.08 6462 7468 7,50
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TABLE 29

LEVEL OF BEING AFFECTED BY SEX IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-1)

Analysis of Variance

Vsl;rm:l::i:: de fo  Mean Squn.ro. F WM
Cycles (t3) 1 042000 < s »
Phases (t2) ! 042000 a .
Tasks (T) 1 062000 a -
Rations (R) 1 0,000 a . &
t1tp 1 044500 <a o
t,T 1 0,0500 a . s
tR 1 0.0500 a . »
t,T 1 0.0500 <1 . ®
tR 1 142500 a .
TR 1 044500 a oo
t,t,T 1 9.8000 he3h 05 .
tytR ] 048000 a 5w
TR 1 0.0000 a .« o
t,TR 1 3942000 17437 <001
tyt,TR 1 1..0560 1.80 .

Residual 64 242562 P ° o
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TABLE 29--Continued

Mean Values
Phage Task
Ay 1 2 Avge Be sled . bagk
Cycle I [ 5230 5025 | 5.28 Cycle I{ _5.25 | 5.30
II| 5.05 5,30 | 5,18 I | 5.25 |
Ration Task
_ C. High Low Do sled back
Cycle I | 2240 3015 Phase 1 5.10 5,25
Iy 5.25 219 2|  s.25 5.30
Avgd_5.32 5.12
Ration Task
E, High Low Fo sled back
1 515 . 520 ' 5420
Fhase , Rati High de45 |
2 5.50 5.05 Low 5.15 5010
6wt B e
o .
- I |Phase 1 [5.20 540 I | thase 1 L%Jmi,zo
Cycle, |Fhase 2 [5.60 [4.90 Cycle | Phase 2 | 5.60 [4.90
II|Phase 1 | 5,10 |5.00 II| Phase 1 | 530 [4.80
[Phase 2 | 5.40 |5.20 Phase 2 | 24,90 |5.70
ona . i
. Tas Jo Ration 381 ck
I sled 5.30 on 1l | High Ll ®
Cycle back 550 { 5.1 Phase Low 2¢%0 [450
II| sled 510 | 5010 2 High 6.10 [4.90
back 5040 5-1 LW 4040 5070
Ration / Task
High Low
K, 8led _back _sled back
I| Phase 1l 3.80 6,60 6.00 .
Cycle Phase 2 6.80 4e40 4e40 5,40
.II| Phase 1 4.80 5040 5.80 © 4e20
Phase 2 5040 5040 4.40 6000
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TABLE 30

LEVEL OF ANNOYANCE AND IRRITATION
WITH SEX IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-5)

Analysis of Variance

Source of Ge fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 72000 2,19 i e
Phases (t3) | 040000 a -
Tasks (T) 1 00500 4 .’
Rations (R) 3 040000 a -
t1tn 1 042000 a g
t,7 } 00500 4 ;&
tR 1 1.8000 < .o
t,T 1 040500 a v &
R 1 1.8000 < .
TR 1 064500 <1 oo
t,toT 1 440500 1.23 .
ttR | 048000 a . %
t,TR 1 040500 a . 5
t, TR 1 3604500 11,07 «001
tyt,TR 1 244500 Q s 5
Residual 64 342938 - . »
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TABLE 30--Continued

Mean Values
Phase Task
AQ 1 2 Avg. ‘B. sled ) hck
Cycle I 5450 5040 | 5445 | Cycle I 5¢50 5440
II| 4.80 4,490 485 I3 485 485
Avg4 ol 5015 515 Avg{ ___L;L—ilL
Ration Task
C. High Low D, sled th
Cycle I | 5.60 3430 Phase 1| 5015 515
II 4470 5400
2 5420 5010
‘Vgc 5!15 5.]_.5
Ration Task
E. High Low Fe sled back
Phase 1 5+00 5430 High 5425 5.08
Ration
2 5030 500 Low 5.10 5620
Ration Task
Ge - High Low
I|Phase 1 [5,60] 5.40 I| Phasel [ 5,305,70
Gycle Phase 2 5.60 520 Cy-cle Phase 2 | 5.70 5,10
II| Phase 1 4e0 | 520 II} Phase 1 | 5,00 60
Phase 2 |5.00 | 4.80 Phase 2 | 4.70 | 5.10
Ration Task
I, Task High Low Jo Ration sled ck
I [ sled 5.70 ] 5439 1| High A.m_ﬁ.i
cyole back 0 Phasge Low Sa 470
back 460 5,10 Low 430 | 5.70
Ration / Task
High Low
K. sled back sled back
I | Phase 1 4,460 6,60 6400 480 ‘
cycle Phase 2 6080 440 4060 5.80
II| Phase 1 420 4460 5,80 4,460
Phase 2 540 460 4400 5060
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TABLE 31

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY TIREDNESS
(NOON HOUR QUESTIONNAIRE [A), ITEM 6-6)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level

Cycles (t3) 1 9.1125 5e21 <05 ‘
Phases (t3) 1 1,0125 < .

Tasks (T) 1 2,1125 .21 oo .
Rations (R) 1 63,0125 36401 +001

tto 1 040125 a e

t,T ] 2,1125 121 ’ »

tR 1 041125 <A .

t,T 1 043125 a -

tR 1 1.0125 a .

TR 1 4e5125 2,58 .o

tt,T 1 9.1125 5.21 05

tt,R 1 2.1125 l.21 - %

t, TR 1 066125 <1 é .

t,TR 1 1.0125 51 6 &

tlt,z'm 1 1.,5125 <1 .

Residual 64 1.7500
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TABLE 31--Continued

Mean Values

Phase - Task
de 1 2 Avge Be sled back
Cycls I 5600 [ 480 | 4490 Cycle I{ __ 4e90 4490
, I 4e35] 4410 | 4e22 I] 3.9 4e55
Avgy 468 4es5 | 4,56 Avgd . 4et0 | 4,72
Ration Task
C. High Low Dy sled =  back _
Oyele 1 r—’;s-gg_—gs-'g— Phase 1| 4e45 4490
I ° °
2 °
Avgl 367 | 5u5 4e30 | 455
: Ration Task
E, High Lov Fo_ sled back
1l 3490 Se45 High 307 60
2 345 S5e45 Low 505 585
G Hygh Lo S
e . .
I Phase 1 4.10¢ 5090 I L e 1l o %
cycie Phagse 2 4000 | 5,60 cyclg Phase 2 5620 bel,0
"17{Phase 1 | 3.70] 5,00 II| Phase 1 | 4030 0
. 86 2 2090 5030 Phase 2 3050 4070
I, Task H mt%z: Jo Ra gy
« las igh Jo Ration Bl ck
I sled 4.5015.30 1] High 375' o
Cyole back 3490|5490 Phase Low 5010 | 5,80
II| sled 3430 2 | High 370 | 3420
back 3e30| 5.8 Lew 500 | 5,90
Ration / Task
h Low
K, sled back sled back
I | Phase 1 3460 460 5.%9 6020 |
Cycle Phase 2 480 3420 5460 5,60
II| Phase 1 3.50' 4060 ) 5040
Phase 2 2,60 3620 440 6620
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TABLE 32

LEVEL OF BEING AFFECTED BY WEARINESS IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-2)

Analysis of Variance

Source of de fo  Mean Square P  Significance
Variation Level
Cycles (t3) 1 12,8000 7453 01
Phases (t3) 1 0.0500 Q. oo
Tasks (T) 1 064500 Q o
Rations (R) 1 844500 he? 05
tits 1 08000 <1 oo
t,T 1 042000 a .o
;R 1 342000 1.88 .8
t,1 1 0,0500 a . »
tR 1 004500 a ..
TR 1 244500 lekk .
tltz‘l" 1 9.8000 5476 05
t1tR 1 1.8000 1,06 ..
t,TR 1 042000 a . e
t,TR 1 044300 < o
t1t,TR 1 0.8000 a .
Residual 64 1.,7000
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TABLE 32--Continued

Mean Values
Phase - Task
Ae 1 2 Avg‘. Be sled back
Cycle I 540 5465 545 Cycle IL 5455 520
II| 4.80 465 472 I 485 4460
Ration Task
C, High Low Do 8led back
Cycle I | 3+40 :'6: Phase 1 5,20 5,00
II| 4.20 o2
2 [ ] @
Avg] 480 5045 520 510
Ration Task
E, High_ Low Fo sled back
Phase Ration
o: mﬁgtigw Task
e E hﬂk
I |Phase 1 5450 2.30 I E e 1 2.10 5470
. Phase 2 5.30 «00 Phnse'2 «00 5030
le. Cycle
SRS II{Phage 1 | 4+<0 | 5.40 II| Phase 1 | 5.30[ 4.30
Phase 2 | 4420 | 5,10 Phase 2 | 440 | 4490 |
I. Task Hingt%z: Je Rati Tas;
: . as High Je tion 8led ck
I sled 5¢20]5.90 1| High 4e70 [5.00
cyulg back 5.60]5.40 . Phase Low 270 200
II sled 4020 5050' 2 H:I.Lh ‘)070 4;.80
back 420(5.00| Low 5.70 [5.40
Ration / Task
High Low
Ko 8led_ back sled back
I | Phase 1 4,.80 6.20 5.0 | Be20
cycle Phase 2 5.60 5.00 6040 5060
Phase 2 3.80 .60 5,00 520 |
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TABLE 33

LEVEL OF ANNOYANCE AND IRRITATION WITH FATIGUE
AND WEARINESS IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-6)

Analysis of Variance

m 1:: de fo  Mean Square P wm
* Cycles (t1) 1 545125 3453 10
Pnases (t2) } 545125 3453 10
Tasks (1) 1 03125 < -
Rations (R) 1 12,0125 7469 01
t1te 1 2,125 1.35 . ®
t7 i 646125 4423 005
tR 1l 0.0125 <1 .
t,7 1 0.0125 <1 o
tR 1 1.0125 <1
TR 1 0.6125 <1
t toT 1 003125 a .
t1tR 1 346125 2,31 " &
t,TR 1 1.5125 <1l . o
t,TR 1 545125 3453 10
t)t,TR 1 2,8125 ° 1,80 ..
Residual 64 145625
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TABLE 33-=Continued

Mean Values

Phase - Task
A 1 2 Avge Be sled . back
Cycle I | 4e70] 5.55 5013 Cycle 1]|___5,35 4490
II| 450 | 4470 4460 I 4,25 | 4e95
Ration Task
C, High Lov__ D, sled . bmck _
Cycle I }— 4e?5 230 Fhase 1 Le55 Leb5
II| 420 5000 2
® 02
Ration Task
E, High Low Fo sled back
Phase 4 Rati 4
2| .25 5.40 Low 5.10 5440
Ration Task
Go 2 High IO_H__
I |Phase 1 | 4.00] 5.40 I | thase 1 —L}w
Cycle Phase 2 5+50| 5.60 t_cle Phase 2 5.70] 5440
‘17| Phase 1 | 4.20] 4.80 II| Phase 1 | 4.¢10] 4.90]
[ Phage 2 4,020] 5420 Phase 2 | “4.40[ 5.00]
Ration Task
I, Task High Low Jo Ration Bled back
I sled 5020 | 5450 1] High- 0_|3.80
ﬂyc'e b&c! 4.20 5.5q Phase Low 70 5050
II sled 3480 4670 2 mjh 4060 5010
back 4060 53 Low 4?050 530
Ration / Task
High Low
K 8led _back sled back
I Phase L s Ao& ___M__—LLQ— -
cyclo Phage 2 ' 5.80 5420 5.60 5060
II| Phase 1 420 420 4,00 - 5460
Phase 2 3640 | 5400 5040 5.00
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TABLE 34

LEVEL OF TIREDNESS TODAY
(QUESTIONNAIRE C, ITEM 15-1)

Analysis of Variance

Source of de fo  Mean Square F  Signifiocance
Variation Level
Cycles (t3) 1 5.5125 434 05
Phases (t3) ] 0.1125 <1 .o
Tasks (T) 1 6.6125 521 .05
Rations (R) 1 19,0125 14.98  .001
t1to 1 2.8125 2,22 oo
t,T 1 2,1125 1.66 .
tR 1 3.6125 2,85 .10
tzr_ 1 0.0125 <1 .
tR 1 445125 3.56 .10
TR 1 0.0125 <1 .
t,toT 1 0.6125 <1 .
ttR 1 0.3125 <1 g
t,TR 1 15,3125 12,07  ,001 .
t,TR 1 0.1125 < 1 .
tyt,TR 1 1.2688 1.00 oo
Residual 64 1.2676 |
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TABLE 34--Continued

Mean Values
Phase Task
s 1 . 2 Avge B. sled . back
Oyole I |-5.75 5,30 | 5, Cycle II 5,40 | 5,65 . |
II| 4.85 5,15 5.00 IR 4.55 5.45
Avgl 5.30 5.22 | 5.26 | Avgd__4.98 5,55
Ration Task
C. High Lov D, sled taok
Cycle I 525 5.80 Phase 1| 5.00 5,60
II 4,30 5.70
4.9 5¢
"“ 10.78 5075 2 5 w
Ration Task
E, High Low F, sled back
Phase 1| 5.05 5,55 - Bgh| /,,70 | 4,85 |
2 4.50 5.95 Low 5025 6.25
a hhtion Task
Jeo !m M ’—‘m_m
I [Phase 1 | 5.20 [5.70 I | Thase 1 | 5,60]5,90 |
Cycle, |fhase 2 /.70 5,90 Cycle | Phase 2 | 5,20 5,40 |
1I|Phase 1 | 4,30 |5,40 II| Phase 1 | 4.40 | 5.30
[Phase 2 |, 10 [6,00 Phase 2 | .70 | 5,60
Ration Task
I, Task h Low Jo Ration sl _back
I [ sled 5,405 1 [ High 5.40 [ 4,70
Oyole | beck 15,1076 Phase, | Tov 14 6016 50"
II| sled 4,00 1 2 High 4.00 5,00
back 4.60 | 6.3 5.90 | 6.00
Ration / Task
h Low
K 8led back sled back
I [Phase 1 6,40 20 4,80 6,60
Cycle Phase 2 4,40 s 6.00 .

o

s,

5,00 5,80
11| Phase 1 4,40 4,20 4,40 6,40
se 2 3,60 5.00 5,80 6.20
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TABLE 35

LEVEL OF DIFFICULTY OF TRAIL-BREAKING
(QUESTIONNAIKE C, ITEM 13-1)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t3) 1 0.4500 <1 e
Phases (t2) 1 9.8000 2.9 .10
Tasks (T) 1 16,2000 L6L .05
Rations (R) 1 9.8000 2,79 .10
t1to 1 0.8000 <1 e
t,T 1 7.2000 2,05 .
tiR 1 0.8000 €1 o »
t,T 1 8.4500 241 o e
tR 1 0.0500 <l .
TR f § 4,,0500 1.5 .o
t,toT 1 0.0500 €1 e
ttoR 1 0.4500 <1 oo
t,TR 1 2.4500 €l s .
t,TR 1 3.2000 <1 ..
tyt,TR 1 0,2000 €L %

Residual 64 345125 o o o o
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TABLE 35=--Continued

Mean Values

Phase Task
Ao 1 2 Avg, ~ Be_ sled back
II| 4.05 3.55 3,80 11 3.05 455
Ration Task
C., High Low Do sled _bagk
Cycle i 3250 4240 Phase 1|  4.10 435
 § 3.55 405
2 2.7 L ]
Avgd_ 3.52 422 2 220
Ration Task
E, High Low Fo_ s8led back
1 3,90 4,55 High 3.30 3.75
Phase Batiom
g g -
le g oW sled bagk
I |Phase 1 3,901 4.90 I| Phase 1 [4.60 [4.20
Cycle. |Fhase 2 [ 3.10]3.90 Cycle | Phase 2 |3.00 [4.00
II|Phase 1 3,901 4,20 II| Phase 1 | 3.60 |4.50
Phase 2 | 3,50 3,90 Phase 2 |3.50 [4.60
Ration Tasgk
I. Task h Low Jo Ration 3sled ck
I] sled 3.40 1| High 3,80 | 4.00
Cycle back 3.6014.60 Phase Low 4,40 | 4,70
1I| sled 3.20] 2. 90} 2 | Hig 2.80 | 3.50
back 3.90] 5. 20| Low 2.70 | 5.10
Ration / Task
High Low
K, , sled back sled back
I | Phase 1 4,00 3.80 5,20 4,60
Cycle Phase 2 2,80 3,40 3.20 4,60
II| Phase 1 3,60 4,20 3.60 - 4,80
Phase 2 2,80 _3.60 2,20 5.60
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TABLE 36

LEVEL OF DIFFICULTY OF HAULING FIRST SLED
(QUESTIONNAIRE C, ITEM 13-2)

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
Cycles (t3) 1 0.0125 <1 ..
Phages (t3) 1 1.0125 <1 ..
Tasks (T) 1 1.5125 <1 ..
Rations (R) 1 9.1125 2,80 .10
t1to 1 1.0125 <1 ..
T 1 7.8125 2.40 ..
tR 1 4.5125 1.39 ..
t,T 1 0.1125 <1 ..
t,R 1 1.0125 <1 ..
TR 1 1.0125 <1 ..
t,tT 1 6.6125 2.03 .
ttoR 1 0.6125 <1 ..
t, TR 1 0.3125 <1 ..
t,TR 1 2,1125 <1 5 »
tyt,IR 1 0.0125 <1 ..

Resid\lal 64 3-2562 o o o o
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TABLE 36--Continued

Mean Values

Phase Task
o 1 2 Avg. Bs 8led back
Cycle I 4,55 4,10 4,32 Cycle I 4,50 4.15
1| 4.30 4,30 4.30 11 3.85 4.75
Avgl__ 4,42 4,20 | 4,31 Avgd__ 4.18 | _4.45
Ration Task
C. High Los D,  sled back
Cycle I }_3.715 4.90 Phase 1 4.25 4.60
II| 4.20 4,40 2 . T 4. 50
Avgd_3.98 4.65
Ration Task
E, High Low Fo  sled back
1 4.20 4.65 High 3.95 4,00
Phase Ration :
2 3.75 4,65 Low 4.40 4.90
o it -
e g JEBK_
I|Phase 1 | 4,00/ 5,10 I | Phase 1 |4.40 [4.70
Cycle, Phagse 2 3.50 | 4.70 Cycle Phase 2 | 4.60 |3.60
IT|Phase 1 | 4,401 4,20 II| Phase 1 |4.10 |4.50
Phase 2 4,00 | 4.60 Phase 2 [ 3.60 [5.00
Ration Task
I, Task High Low Jo Ration Bsled back
I sled 4,10]4.90 1| High 4.30 14,10
Cycle back 3,40]4,90 Phase Low 4,20 15,10
II| sled 3,80]3.90 2] High 3.60 13.90
back 4.60[4.90 Low 4,60 [4.70
Ration / Task
High Low
K, 8led back sled back
I | Phase 1 4,20 3.80 4,60 5.60
Cycle Phase 2 4,00 3.00 5.20 4.20
-TI| Phase 1 4,40 4.40 3.80 -~ 4,60
Phase 2 3.20 4,80 4,00 5.20
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TABLE 37

LEVEL OF DIFFICULTY OF HAULING SECOND SLED
(QUESTIONNAIRE C, ITEM 13-3)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 1.5125 <1 . ¥
Phases (t2) | 3.6125' 1.43 ‘@
Tasks (T) 1 0.3125 <1 .o
Rations (R) | 3.61.5.5 1.43 o
t1tp 1 3.6125  1.43 .«
7 3 0.6125 <1 .
tR 1 19,0125  7.53 01
t,T 1 0.1125 <1 .o
tzri 1 0.0125 <1 . 5
TR 1 3.6125  1.43 » &
tltz‘r 1 1,0125 <1 -
t1tR 1 0.0125 <1 .o
t,TR i | 0.1125 <1 -
t,TR 1 4.5125 1,79 5 &
tt,1R i 0.6125 <1 . .
Residual 64 2.5250 . -




197

TABLE 37—Continued

Mean Values

Phase Task
e 1 2 Avge Bs 8led back
Cycle I 4.20 4.20 | 4,20 Cycle 1 4,35 4.05
IIl 4.905 4,90 | 4.48 11 L. 45 4.60
Avgl_4.12 4.55 | 4.3 Avgd___ 4:40 4.28
Ration Task
C. High Low D, sled. back
Cycle I }-8.30 4,90 Phase 1 4.15 4,10
II . .
Ao 4. 20 2 4,65 4.45
Avgd_ 4,12 4,55
Ration Task
E, High Low Fo_sled back
1! 3,90 4,85 High 4,40 3.85
Phase ; ation
2| 4.35 4.75 Low 4,40 4.70
g High. Loy S
] H gled bagk
I |Phase 1 2 501 4.9 I [ Phase 1 [4 20 |4.20
Cycle, |fhase 2 |3.50]4.90 Cycle | Phase 2 [4.50 | 3.90
11| Phase 1 4,30} 3.80 II| Phase 1 [4.10 | 4.00
Phase 2 | 5.20 ] 4.60 Phase 2 14,80 | 5.00
Ration Task
I. Task High Low Jo Ration sled back
I sled 3,90]4.80 1 High 3,90 | 3,90
Cycle back 3,10]5,00 Phase Low 4,40 4,30
1I|_sled 4.90]4.00 2 [ High [4.90 | 3.80
back 4.60|4.40 Low 4.40 | 5.10
Ration / Task
High Low
K. sled “back sled “back
I Phase 1 3,60 3.40 4,80 5,00
Cycle Phage 2 4,20 2.80 4,80 5,00
II| Phase 1 4,20 4,40 4,00 3.60
Phase 2 5.60 4,80 4,00 5.20
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TABLE 38

LEVEL OF DIFFICULTY OF THREE TRAIL POSITIONS
(QUESTIONNAIRE C, ITEMS 13-1, 13-2 AND 13-3)

Analysis of Variance

Source of d. f. Mean Square F Significance A
Variation : Level

Cycles (tl) 1 0.0133 <1 & @
Phases (t,) 1 0.3333 1.10 .

Tasks (T) 1 1.4700 4.85 .10
Rations (R) 1 4,3200 . 14.25 .01

tt, 1 0.9633 3.18 . .

£ T 1 2.6133 8.62 .05

t1R 1 3.6300 11.97 .01

t,T 1 0.3333 1.10 . .

t2R- 1 0.0833 <1 o i

TR 1 1.6133 5.32 .05 ‘
tyt,T 1 0.7500 2.47 o
t)toR 1 0.1200 <1 .

£, TR 1 0.0300 <1 o

t,TR 1 0.4033 1.33 .

£1t,TR 1 0.1200 <1 :
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TABLE 38--Continued

Source of d. f. Mean Square F Significance -
Variation Level
Positions (P) 2 1.0825 3.57 .10
Pt 2 0.1908 <1 . .
Pt, 2 1.2758 4.21 .10
PT 2 1.0675 3.52 .iO
PR 2 0.0925 <1 o o
Pt,t, 2 0.0608 <1 .
Pt T 2 0.2558 <1 . o
PtyR 2 0.6175 2.04 . e
Pt,T 2 0.7008 2.31 . .
Pt,R 2 0.0658 <1 . .
PTR . 2 0.0608 <1 .o

Residual 10 0.3032 o o o
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TABLE 39

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY COLD
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-2)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation ; Level
Cycles (t3) 1 7.8125 2.9 10
Phases (t3) : | 0.0125 <1 . &
Tasks (T) 1 346125 1.38 ¥ »
Rations (R) 1 00125 <1 oo
t1tp 1 1.0125 <A 25
T 1 046125 <1 -
t1R 1 0e1125 <A .
t,T 1 041125 a P
toR 1 1045125 4402 <05
TR 1 1.0125 <1 -
t,t,T 1 001125 <1 5
v tR 1 2,8125 1.08 B 5
t,TR 1 003125 <1 .
t,TR i 78125 2499 .10
t1t,TR 1 1543125 586 +05
3gidual 64 2.6125 .o o o
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TABLE 39--Continued

Mean Values

" Phase Task
A. 1 2 Avg. BO ’1“ X hck .
c I | 4e35. 4210 La22 | Cycle I 0 435 |
yele [ 3.50 3470 | 3460 1] 3.30 3.90
‘VB 3092 3.90 3-91 Avg 3070 »1..12
Ration Task
C, High Low De  8led baok
Cycle I | _4s75 4470 Poase 1| 375 4405
II 3055 3.65 2 3.65 1”15
Avge 3090 3692
Ration Task
E, High Low Fo 8led back
Phase 1 3e55 430 Bation High 3,80 4400
2| 475 3455 Low 3.60 4925 |
G High Lo By s
e I
I |Phase 1 | 4.20] 4.50 I | Thase 1 | 4430] 4440
Cycle, |fhase 2 | 4430] 3.9 Cycle | Phase 2 | 3,90] 4430
II|Phase 1 2,90 | 4.10 II| Phase 1 | 3.20| 3.80
Phase 2 4e20 | 3,20 Phase 2 ‘3.{.0 4400
I, Task Hinlalt:llzn Je Ra i
. Jlas W o Ration sl ck
I sled 4.30|3.§ﬁ 1| High ° °
cygle back 4020|450 Phasge Low 3670 | 4o
. II sled 3030[ 330 2 mﬂ 3030 470
back 3.80]4e Low 3¢50 | 3.60
Ration / Task
High Low
K, 8led back sled back
I Phase 1 4 e20 420 4el0 460
Cycle Phase 2 4eh0 420 340 440
II| Phase 1 3240 2940 3.00 520 .
Phase 2 3020 520 3460 280
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TABLE 40

LEVEL OF BEING AFFECTED BY COLD IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-6)

Analysis of Variance

~ Source of de fo  Mean Sgquare F  Significance
Variation Level
Cycles (t1) i | 046125 <1 e
Phaseé (t2) 1 Le5125 1.86 -
Tasks (T) 1 15125 < .
Rations (R) 1 043125 < .n
t1to 1 2.8125 - 1,16 . u
t,7 ] 1.5125 Qa .
tR 1 941125 3476 .10
tT 1 01125 a o
t,R 1 040125 Q -
TR 1 1,5125 <1 .
t,t,T 1 346125 1e49 -
t1tR 1 01125 < .
t, TR 1 2.1125 a . i
t,TR 1 2543125 10644 o0l
tt,TR 1 1.0125 a .

Residual 64 244250 - oo
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TABLE 40--Continued

Mean Values

Phase Task
A, 1 2 Avg. B. 8led back
Cycle I Leb5 4e55 450 Gycle I MO 450
II| 3.90 4Le75 4e32 11 4605 4e60
Avg " Le18 4.65 Le4l Avg ¢ _ 4928 L 453 |
Ration - Tagk
C. High Low De 8led back
Cycle I | 420 4-20 Phase 1 4,00 4e35
II{ 4«05 4460
2 4e55 475
Avgd_ 448 4e35 -
Ration Task
E, High = Low Fo_  s8led back
1 4e25 4410 High «20 o7
Phase Ration 4 4e75
2 4.70 4.60 . 4035 4-35
G l{iagtiﬂ?w o
. ligh Low H, bagk
I |Phase 1 4490 4400 | I | Phase 1l [ 4,20 0 |
Cycle. Phagse 2 | 4,90 | 4.20 Cycle Phase 2 | 4+80 | 4430
II|Phase 1 | 3460 | 420 II| Phase 1 | 3480 |4.00
Phase 2 | 4.50[ 5.00 Phase 2 | %.30 [5.2u |
Ration Task
I. Task High Low Jo Ration sled back
cycle back 520 | 3.8¢ Phasge Low 3650 | 4070
II| sled 3480 | 4430 2 High 3690 | 5450
back 4430 | 4e Low 520 | 4400
Ration / Task
High Low
K. _ sled back sled back
I | Phase 1 480 5400 3,60 Lel0O
Cycle Phase 2 4040 5.40 5020 3.20
II| Phase 1 420 3.00 3440 5400
Phase 2 3.40 5.60 5420 4.80
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TABLE 41

LEVEL OF ANNOYANCE AND IRRITATION WITH
COLD IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-16)

Analysis of Variance

"

Source of d. f. Mean Square F Significance
Variation Level
Cycles (t31) i 11,2500 3.52 .10
Phases (tp) 1 0,0500 <1 g
Tasks (T) 1 0,2000 <1l L.
Rations (R) 1 2.4500 3
t1to 1 1.2500 <1 .,
t,T 1 1,8000 <1 % &
t1R 1 1.2500 <1 .
t,T 1 5,0000 1.57 .
toR - 1 0,0500 <1 .,
TR 1 1.8000 <1 -
ttoT 1 1,8000 <1 . .
t R 1 0.0500 <1 .,
tHWTR 1 0.2000 <1 ..
t,TR 1 3,2000 100 ,,
tyt,TR 1 7.2000 2,25, ,

Residual 64 3.1938 - & &
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TABLE 4l1-~Continued

Mean Values

Phase Task
As 1 2 Avg. Be 8led back
Cycle I 4,50 4,20 4.35 Cycle 1 4,45 4.25
II| 3.50 3.70 3.60 11 3.40 3.80
Avg{ 4.00 3.95 3.98 Avgd__ 3.92 4.02
Ration Task
C, High Low De sled back
Cycle I | _4.30 4.40 Phase 1 3.70 4.30
IIl 3.30 3,90
: 2 4.15 i
Avgd 3,80 4,15 3.73
Ration Task
E, High Low Fo sled back
1 3.85 4.15 High 3.90 3.70
Phase Ration
2 3.75 4.15 : 3.95 4.35
Ration Task
Ge High Low H,
I |Phase 1 4,50] 4.50 I | Phase 1 [ 4.20 [4.80
Cycle. |Fhase 2 | 4. 10f 4,30 Cycle | Phase 2 | 4.70 |3.70
II|Phase 1 3.20] 3.80 II| Phase 1 | 3.20 {3.80
Phase 2 3.40| 4.00 Phase 2 3.@0 3.80
Ration Tagk
I, Task High Low Jo Ration sled back
I| sled 4.50 | 4,4Q 1| High 3.90 |3.80
Cycle back 4,10 14.4 ' Phage Low 3,50 4,80
II[_ sled 3,30 [ 3,50 2 | High 3.90 | 3.60
back 3.30 [ 4.3 Low 4.40 | 3.90
Ration / Task
High Low
K, 8led back sled back
I | Phase 1 4,20 4,80 4,20 4.80
Cycle Phase 2 4. 80 3.40 4,60 4,00
II| Phase 1 3,60 2.80 ©2.80 4,80
Phase 2 3.00 3.80 4,20 3,80
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TABLE 42

LEVEL OF RAPIDITY (SPEED) THAT THE PAST HOUR SEEMED TO GO BY
(NOON HOUR QUESTIONNAIRE [A], ITEM 3)

Analysis of Variance

Source of d. fo Mean Square F Significance
Variation Level
Cycles (t3) 1 742000 4el0 05
Phases (t2) 1 0,0500 <a “« o
Tasks (T) 1 0.1,506 a v
Rations (R) 1 042000 a . »
t1to i | 042000 a .0
T 1 0.8000 <1 .
tR 1 4e0500 2447 .o
t,T 1 844500 516 .05
t R 1 040000 a .
TR 1 048000 <1 .o
t,t,T 1 540000 3.05 10
ttoR | _ 040500 <1 .
t,TR 1 244500 1450 . .‘
t,IR 1 1.8000 1.10 P
tyt,TR 1 844500 5,16 +05

Residual 64 1.6375
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TABLE 42-—Continued

Mean Values
Phase - Task
Ae 1 2 Avg, B, sled back
Cycle I 3.90 3475 3.82 Cycle I 3.80 3485
II| 440 4el5 4ol 2 I3 460 4 e25
Ration Task
C. High Low Do sled baok
Cycle I | 3465 4200 Phase 1 3.90 440
II{ 4.70 4el5
2 50 «70
Avgd 418 4408 - i
Ration Task
E, High Low Fo_ sled back
Phase Ratign 4
2 4el5 4405 . 4e25 3.90
G Hignl?tif: hak
Je W H hnk
I |Phase 1 3.70] 4610 I | Phase 1 [ 3, 4,400
Cycle. Phase 2 3460 | 3,90 Cycle Phase 2 | 3.80 | 3470
II Phagse 1 4070 | 4o10 II| Phase 1 4000 4080
Phase 2 4¢707] 4+20 Phagse 2 | 5,20 [ 3.70
Ration Task
I, Task High Low Jo Ration sled ck
back 4¢80]|3,70 Low 4e40| 3470
Ration / Task
High Low
K. sled back sled back
I Phase 1 320 4020 4040 3.80
Cycle Phase 2 4420 3,00 3,40 LalO
II| Phase 1 4.20 520 3.80 4.40
Phase 2 5400 4040 540 3,00




TAELE 43

LEVEL OF ANNOYANCE AND IRRITATION WITH
OVERHEATING IN THE PAST DAY OR TWG
(QUESTIONNAIRE C, ITEM 1A-9)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 040125 <1 "
Phases (t2) 1 2.1125 2452 .
Tasks (T) 1 043125 <1 .
Rations (R) 1 040125 <1 -
t1to 1 1.0125 1,21 5 &
T 1 748125 933 01
tR 1 046125 1 v
t,T 1 1.0125 .21 ..
tR 1 505125 6458 «05
TR 1 961125 10488 «01
t,t5T 1 046125 a -
tytoR 1 040125 < .
t,TR 1 040125 <1 “ e
t,TR 1 046125 <1 oo
tt,TR 1 040125 <1 o
Residual 64 048375 2 & .o
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TABLE 43--Continued

Mean Values
Phase Task
o 1 2 Avg. B. 8led ~ back
Cyole I |-3.53 3.00 3.28 Cycle I 3,65 _2.90
II| 3.35 3,25 3,30 I1 3.05 3,55
Avgl_3.45 3.12 3.29 Avgd __3.35 L 3,22
Ration Task
C., High Low De 8sled back
Cycle I |_3.20 3.33 Phase 1 3.40 3.50
II| 3.40 3.20 5 o 5 o
Avgq_ 3.30 3,28
Ration Task
E, High Low Fo sled back
1} 3.2 3.70 High 3.70 2.90
Phase Ration
2 3.40 2.85 ; 3.00 3.55
G }u"ﬁ“f.’é‘u i
Ie _dgh 8led bagk
I [Phase 1 3. 20| 3.90 I | Phase 1 [3,90 [ 3.20
Cycle Phase 2 | 3.20] 2.80 Cycle | Phase 2 | 3.40 | 2.60
II| Phase 1 3.201 3.50 II| Phase 1 | 2.90 | 3.80
Phase 2 3.60 | 2.90 Phase 2 3.29 3.30
Ration Task
I, Task High Low Jo Ration sled back
I sled 3.90]3.40 1] High 3,40 3.00
Cycle back 2.5013.30 Phage | Low 3,40] 4,00
1| sled 3,502, 60 2 High 4.00]| 2.80
back 3.30/3.80 Low 2.60] 3.10

Ration / Task

High Low
K, 8led back sled back
I Phase 1 3.80 2.60 4,00 3.80
Cycle Phase 2 | 4.00 2.40 2.80 2,80
II| Phase 1 3.00 3.40 2.80 4,20
Phase 2 4,00 3.20 2.40 3.40
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TABLE 4,

LEVEL OF BEING AFFECTED BY OVERHEATING IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-3)

Analysis of Variance

Rt G s T pginee
Cycles (t1) 1 044500 < .
Phases (t2) 1 32000 1,97 -
Tasks (T) 1 1,2500 | <a .
Rations (R) 1 042000 <a .
t1to 1 142500 <1 -
T 1 0.8000 a i &
t;R 1 0,0500 a .
T 1 1.2500 <A . o
R 1 00000 <a .
TR 1 040500 Q . 3
t,toT 1 042000 a .o
t1tR 1 040500 <a .o
t,TR 1 1.8000 a .»
t,TR 1 040500 a . ‘s
tyt,TR 1 0.,2000 < .o
Residual 64 1.6250 .o -
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TABLE jl4~-Continued

Mean Values
Phass - Task
Ae 1 2 Aveg, Be 8led . back
Cyole I |.3:%0 | 2.95 3.28 Cycle I 3,05 | 3.50
IIl 3.20 3.05 312 I1 3.10 3.15
‘vg1 3‘40 3000 3.20 Avg‘ i 3008 ; 3032
Ration Task
C. High Lew D, s8led . back
CYCIB I 3025 3030 Paase 1 3-15 3065
Iy 3.0 ¢ 2| 3.00 3400
Avgd __ 3.15 325
Ration Task
E, High Low Fo sled back
1 3e35 3445 High 3.05 3.25
Phase Ration
2 2,95 3.05 : 3.10 3.40
o HiR!altif:w Task
I g ow__ H gled
I |Phase 1 3.60 3.60 I | Phase 1 [ 3,20 Fbg:%%_
' Phase 2 | 2.90 | 3.00 Cyel Phase 2 | 2.90] 3.00
Cycle, yclie
4 II|Phase 1 | 310 3.30 II| Phase 1 | 3.10] 3.30
Phase 2 | 3,00 3.10 Phase 2 | 3,10 3.00
Ration Task
I. Task High Low Jo Ration sled back
Cycle back 3.00([3.40 Phase Low 3.20] 3.70
. II| sled 3.20]3.00 2 High 3.00[ 2.90
back 2.% 3.40 Lw 3.m 3.10
Ration / Task
_ High Low
K. sled back sled back
I Phase 1 3.00 4 .20 3440 3080
Cycle Phase 2 2.80 3.00 3.00 3.00
II| Phase 1 3‘20 3.00 3.00 3.60
Phase 2 3.20 ) 2.80 B-m . 3.20
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TABLE 45

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY OVERHEATING
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-5)

Analysis of Variance

Source of d. f.  Mean Square F Is‘:.sgi.'ficanco
Cycles (t3) 1 1.2500 < .
Phases (t2) 1 064500 <1 o
Tasks (T) 1 72000 3467 10
Rations (R) 1 04500 <1 > .
t1to | 048000 a . s
t9T 1 040500 < .o
tR 1 042000 <1 5
t,T 1 1,2500 a -
tR 1 042000 a -
TR 1 040500 a .-
t toT | 1 342000 1.63 .
t1tR 1 044500 < ..
t,TR 1 1.8000 a .o
t,TR 1 742000 3.67 10
tt,TR 1 040500 a g
Residual 64 1,9625
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TABLE 45-=Continued

Mean Values
Phase - Task
Ao 1 2 Avg. ~ B._sled  back
Cyole I | 2.55] 2.90 ;.zz_l Cycle I | :
II 3.00| 2,95 2,98 11 330 2465
hvg 2,78 209? 2,85 | Avgq 315 | 2,55
Ration Task
‘ C. High Low Do  sled . back _
Cycle I | 2660 285 Phase 1 2,95 | 2.60
II 2,95 3.00 2 3435 2.50
Avgd 2,78 2,92 . :
. Ration Task
E, High Low Fo_ sled back
Phase 1| 2475 2,80 o Heghl 3,08 | 2.50 |
2 2480 3.05 Low 3e25 2_9@__
G Hinl:til?zu H i
® ' . JSag oM __
I |Phase 1 |2,40 12,70 I }m e 1 2
Cycle, [|fhase 2 [2.80 |3.,00 Cycle | Phase 2 | 3.50[2.30
II|Phase 1 | 3,10 | 2,90 II| Phase 1 | 3440{2.60 |
s6 2 | 2480 |3.10 Phase 2 | " 3,20[2,70
I, Task HiBAt%:: Jo Rati g
o 1Tlas gh Jo Ration _Bsled pack
I sled 341@ 3 1 | High Eoﬁ 2.0”
Cysle back 2420 247C Phase | Low 030 |2
11l sled 3010 345 | High |3.50] 2,10 |
back 2,80 2, Low | 3,20 [2,90
Ration / Task
Low
K. sled _back sled back
I Phase 1 2020 2.60 2030 2060
Cycle Phase 2 3,80 | 1.80 3220 2,80 |
II[ Phase 1 3,00 3420 3,80 | 2,00
Phase 2 3220 1. 2,40 3220 3400 |




TABLE 46

LEVEL OF ANNOYANCE AND IRRITATION WITH
THIRST IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-3)

Analysis of Variance

‘Source of e fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 1.0125 ..
Phases (t3) 1 145125 1.31 ..
Tasks (T) 1 0.0125 <1 ..
Raticns (R) 1 0.3125 < ..
t1to 1 2.1125 1.83 ..
t,T } 0.0125 a -
t1R 1 043125 < ..
t,T 1 565125 4eT7 05
R 1 040125 a ..
TR 1 0.1125 a e
ttoT 1 13,6125 11,77 01
tytR 1 041125 a ..
t,TR 1 0,0125 a .
t,TR 1 043125 a .o
t1t,TR 1 45125 3.90 10

1,1563 o v o

o
S

Residual
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TABLE L6-~Continued

Mean Values

Phase - Task
A 1 2 Avg, Be s8led back
Cycle I [-3.95 4,55 4,25 Cycle I{ _4.25 4,25
II| 4.05 4,25 4,15 17 4,05 4,25
Avgd 4.00 4,40 4,20 Avgd _4.15 4,25
Ration Task
C. High Low Do sled = back .
Cycle I | 4.25 4.25 Phase 1| 3.75 4.25
II{ 3.90 4.40 2 4.55 4.25
Avgd_4.08 4,32
Ration Task
E, High Low Fo sled back
1 3.95 4.05 High 4,05 4,10
Phase Ration
2| 4.20 4,60 Low 4,25 4,40
G figh - Lo Hy e
X ) ’
. I|Phase 1l | 4.00] 3.90 I thase 1 | 4,10/3.80
Cycle, |fhase 2 | 4.50] 4.60 Cycle | Phase 2 | 4,40 |4.70
II|Phase 1 3.90] 4.20 II_Hmae 1] 3.4014.70
Phase 2 [ 3.90] 4.60 Phase 2 | % 70 [3.80
Ration Task
I. Task High Low Jo Ration Bsled pack
I sled 4,20 ¥, 30 1| High 3,60
cycle back 4,30 ¥,20 Phage | Low 3.9014.20
II| sled 3.90 ¥4.20 | High 4,50 | 3.90
back 3.90 k.60 Low 4,60 | 4,60
Ration / Task
High Low
K, 8led _back sled back
I | Phase 1 3,80 4,20 4,40 3.40
Cycle Phase 2 4,60 4,40 4,20 5,00
II| Phase 1 3.40 4,40 3.40 5.00
Phase 2 4,40 3.40 5.00 4,20
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TABLE 47

LEVEL OF BEING AFFECTED BY THIRST IN THE PAST FEW DAYS
(QUESTIONNAIRE B, ITEM 6-5)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level
Cycles (t3) 1 346125 2,09 e
Phases (tp) 1 1.5125 <1 o o
Tasks (T) 1 043125 a .o
Rations (R) 1 2.8125 1,63 o o
t1to 1 0e3125 <1 5
1T 1 1,0125 < 25
t1R 1 1.,0125 <A . n
t,T 1 2,8125 1,63 ..
t,R 1 000125 < s @
TR 1 043125 a . 5
tyt,T 1 2,8125 1.63 ..
tytoR 1 0e1125 < . s
t,TR 1 1.5125 ] ..,
tz‘I‘R . 1 7.8}25 4e53 05
t1t,TR 1 0.1125 a ..

Residml 64 1.7250 e o o o
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TABLE 47--Continued

Mean Values
Phase Task
Ae 1 2 Avge. B. 8led back
Cycle I | 465 4e25 4Leb5 Cycle 1 4¢40 4.50
Avg 10038 4.10 4024 Avg' 4030 ‘018
Ration Task
C, High Low De 8led back
Cycle I | 413 475 Phase 1| 4425 450
II| 3.95 4410
2 o .8
Avgd 4.05 Lef2 4039 2:63
s Ration Task
E, High Low Fo sled back
1 4e20 4e55 High 405 405
Phase Ration
2 3.90 4030 L 4e55 4430
& o Hinﬁtigw " Task
Je
I Phase 1 4.55; 4.% I __H_IRBO 1 | 4e 4.’%
Cycle Phase 2 3.90| 4.60 Cycle Phase 2 | 420 |4.30
"1I|Phase 1 | 4+00] 4.20 II| Phase 1 | 3¢90 |4.30
Phase 2 3.,90[ 4.00 Phase 2 | 4.50 [3.40
Tagk HiRat%‘ga Jo Rati S
I, Tes .gh Low o Ration sled back
I| sled 3.90] % 1| High 3470 | 4.70
Cycle back 4 o4O 4e Phase Low 4480 | 4.30
II| sled 4420] 4420 2 High | 4.40 3640
back 3.70| 4. Low 4430 | 4030
Ration / Task
High Low
K. , 8led back sled back
I | Phase 1 3.80 5.00 5040 b:l0 |
Cycle Phase 2 4_"“) 3.80 &040 4080
II Phase l 3060 4.40 4.20 4.20
Phagse 2 4«80 3.00 4.20 @.85
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TABLE 48

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY THIRST
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-9)

Analysis of Variance

~ Source of de fo  Mean Square F  Significance

Variation Level

Cycles (t1) 1 1.8000 a -
Phasss (t2) 1 042000 < 5 B
Tasks (T) | 142500 < .o
Rations (R) 3 042000 a .o
t1to 1 00500 <1 oo
3K 1 042000 <1 .o
tR 1 000500 <1 oo
t,T 1 12,8000 5466 0405
tR 1 068000 a .
TR 1 440500 1.79 o
t,t,T 1 000500 Q .o
tytR ] 08000 a .o
IR 1 244500 1,08 @
t2'm 1 04500 <1 .o
tt,TR 1 040000 < .
Residual 64 242625 - oo
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TABLE 48--Continued

Mean Values
Phase Task
o 1 2 Avg. B. s8led back
cych I 3.90 3.85 3.88 chlo I _4005 . ' 3.70.
IT| 3465 3.50 3458 I§ 3.65 3.50
Avg 3,78 3.68 3.73 Avg 3-85 3.60
Ration Task
C, High Low De 8led back _
Cycle i ; 'gg ; ’Z? Phase 1| 13,50 405
I ° °
2 ® [
Avg 3.68 3.78 4+20 3.15
Ration Task
E, High Low Fo_  8led back
1l 3.9 3.60 High 3670 3065
Phase Ration
2 3640 3495 - 4400 3455
" mﬂ:t:lf:" Task
e alﬁ
I |Phase 1 4¢00:] 3.80 I _ﬁ, 86 1 | 3,70]4.10
Cycle Phase 2 3470 | 4400 Cycle Phase 2 4040|330
‘1I|Phase 1 | 3.90]3.40 II[ Phase 1 | 3.30|4.00
Phase 2 3.10] 3.90 Phase 2 | “4.00[3.,00
I, Task Hiagtli.:: Jo Ra e
« Tas Higl o Ration Bsled back
I sled 4,10 14,0 1] High 3.50
cyu]_g b&g& 3.60 |3,80 Phase Low 2,50 3,70
II| sled 3630 |4600 2 High 3090]2,90
back 3470 [3430 Low | 4+50[3.40
Ration / Task
High Low
K. 8led back sled back
I | Phase 1 3.80 420 3,60 _4e00
Cycle Phase 2 Lel0 3.00 440 3.60
II _Hlase 1 3.20 4.60 3.40 3-40
Phase 2 3.40 2.80 1..60 320




TABLE 49

LEVEL OF ANNOYANCE AND IRRITATION WITH
WATER-MELTING IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-12)

Analysis of Variance

Source of d. fa Mean Square F Significance
Variation Level

Cycles (t3) 1346125 13404 <001

Phases (tp) 1.0125 <A . e

. Tasks (T) 0.1125 <1 ..
Rations (R) 1.8000 1.72 .
t1to 1.5125 1445 ..
tq1 043125 <1 ..
t3R 046125 a .
t,T 043125 <1 ..

TR 12,0125 11,51 01

ttoT 346125 3e46 .10

043125 <1

Tt R

t,TR 043125 <1

t2TR 046125 <1

tyt,TR 3.6125 3e46 .10

1.,0438

1
1
1
1
1
1
1
1
t,R 1 5.5125  5.28 <05
1
1l
1
1
1
1
Residual 64
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TABLE 49--Continued

Mean Values
Phase - Task
Ay 1 2 Avg. B. sled back
Cycle I |-4.10 4.15 4,12 Cycle I 4.15 4,10
II| 3.55 3.05 3.30 11 3.20 3.40
Avg{_3.82 3,60 3.71 Avgq 3,68 3.7%
Ration Task
C, High Low D, sled back
Cycle I [ %4:05 4,20 Phase 1 3.85 3.80
.0 3.
L 205 35 2 3.50 3.70
Avgd_3.55 3.88
Ration Task
E, High Low Fo sled back
1| 3.40 4.25 High 3.90 3.20
Phase Ration
2] 3.70 3.50 : 3.45 4.30
G g e
e g oW -ﬂﬁ__ﬂli
I [Phase 1 3.70] 4.50 I | Phase 1 | 4,40 13.80
Cycle Phage 2 4.40] 3.90 Cycle Phase 2 | 3.90 | 4.40
II|Phase 1 3.10] 4.00 II| Phase 1 | 3.30 | 3.80
Phase 2 | 3 0o] 3.10 Phase 2 | %5 10 [3.00
Ration Task
I, Task High Low Jo Ration sled back
I sled 4,40 I3,90 1| High 3.90 [ 2.90
Cycle back 3.70 ¥.50 Phase ' Low_ 3.80]4.70
II| sled 3.40 |3.00 2| High 3.90 | 3.50
back 2.70 k.10 Low 3.10 | 3.90
Ration / Task
High Low
K. 8led back sled back
I | Phase l 4,20 3,20 4,60 4,40
Cycle Phase 2 4,60 4,20 3,20 4.60
II| Phase 1 3,60 2,60 3.00 5,00
Phase 2 3.20 2,80 3.00 3.20
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TABLE 50

LEVEL OF ANNOYANCE AND IRRITATION WITH

COOKING IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-10)

Analysis of Variance

Source of d. fa Mean Square F Significance
Variation Level
Cycles (t1) 1 3.6125 3450 .10
Poases (tp) 1 2.8125 2,73 10
Tasks (T) 1 1.5125 147 -
Rations (R) 1 36125 3450 «10
t1to 1 040125 <A ..
t,T } 040125 . s
t;R 1 046125 <1 ..
t,T 1 1.0125 <4 ..
t,R 1 0.0125 <A ..
TR 1 4¢5125 438 «05
t,t,T 1 2.1125 2405 ..
t1tR 1 1.,0125 <1 ..
t,TR 1 346125 3450 10
t,TR 1 046125 <1 ..
t1t,IR 1 0.1125 <1 ..
Residual (YA 1.0312




TABLE 50--Continued

Mean Values
Phase Task
#. 1 2 Avs. B. sled . hck
Cycle I 3.35 3,70 3,52 Cycle I{ 3,40 3,65
1] 2.90 3.30 3.10 I 2.95 3.25
Ration Task
C, High Low De 8led back
Cycle I | _3.40 3,65 Phase 1| 3.10 3,15
T 2,80 _ 13.40 3.25 3.75
Avgd_ 3.10 3,52
Ration Task
E, High = Low Fo_ sled back
1| 2,90 3,35 Hgh| 3,20 3.00
Phase Ration
. HiR;tilo:w Task
Te figh Low Fﬂha__alﬂ__hnk_
I|Pasel [310l340 I | thase 1 |3, 50 | 3,00
Cycle, |Fhase 2 |3,70 [3.70 Cycle | Phase 2 13,30 10
II|Phase 1 | 2,70 |3.10 II| Phase 1 |[2,70 |3,10
Phage 2 2,90 |3.70 Phase 2 [3,20 | 3.40
Ration Tagk
I, Task High Low Jo Ration 51 back
I sled 3.30113.5 1| High 3.20 |2.60
Cycle back 3.50{ 3.8 Phage | Low 3.00 11,70
II| sled 3,1012.8 2| Hgh |30 |30
back 2,50 Low 230
Ration / Task
High Low
K. 8led back sled back
I | Phase 1 3.40 2.80 3.60 3,60
Cycle . Phase 2 3.20 La20" 2,40 .00
II| Phase 1 3.00 2.20 2.0 3,80
Phase 2 3.20 2,60 3 20 2.20
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TABLE 51

LEVEL OF ANNOYANCE AND IRRITATION WITH SLEEPING
CONDITIONS IN THE PAST DAY GR TWO
(QUESTIONNAIRE C, ITEM 1A-4)

Analysis of Variance

‘Source of de fo  Mean Square F  Significance
Variation Level

Cycles (t3)
Phases (t2)
Tasks (T)
Rations (R)

204500 1,96 o o

12500 1.00 ..
1.2500 1,00 .
0.0500 a .
1t 0.0500 <1 .
t,T 11,2500 9,00 .01
R 144500 11456 «01

t,T 640500 4e8), .05

.

TR 040500 a ..

t,t,T 044500 a -
ttR

t,TR

0.0500 <1
0,0500 <1
t. IR 0,0500 <1

1
1
1
1
1
1
1
1
t,R 1 0.0500 a .
1
1
1
1
1
tyt,TR 1 440500 3v24 *10
Residual 64 142500
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TABLE 51--Continued

Mean Values
Phase - Task
Ay 1 2 Avge Bs s8led back
CYCIB I , Lol5 le25 /. ."15 CYCIQ I /'.-85 3-85
II| 405 | 3,85 4,00 Iy 3.75 2425
Avg_£4.30 | 4.05 [ 4,17 Avgd 420 | 405
Ration Task
C, High Low Do  8led back
Cycle I | £.80 3,90 Phase 1| 4.15_ 4et5
II 3.60 /,.10 2 1+'L5 3.65
Ang 40?0 Z-.ol‘i
. Ration Task
E, High Low Fo_ sled back
1| 4,35 4,25 High| /.35 4.05
Phase Ration
2 1&.05 4005 -I.“ 1&025 4.05
8 lﬁR:tif:v . Task
de . Migh low _aled bagk
I(Phasel |,.00 {/.00 I| Phase 1l | ;.60 [z 20
Cycle, |fhase 2 |/.70 13,80 Cycle | Phase 2 | 5,10 |3.40
11| Phase 1 | 3,30 |4.50 II| Phase 1 | 3,70 | 4,60
Phase 2 [3,40 |4.30 Phase 2 | 3,80 | 3,90
Ration Task
I, Task High Low Jo Ration Bb5led back
I sled 5.30 | 4.2 1| High 4420 14,50
Cycle back 4030 13,40 Phase Low 2410 12,40
II| sled 3.40 | 4.10 2 High 4.50 | 2,60
back 3.80 | 4.7 Low 4440 13,70
Ration / Task
Low
K, 8led back sled back
I | Phase l 4,80 5,00 4e20 2,60
Cycle Phase 2 5.80 2,40 L.20 32,20
-II| Phase 1 2,60 4.00 2,80 _ 5,20
Phase 2 3.20 3,60 /. 420 L,?O
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TABLE 52

LEVEL OF ANNOYANCE AND IRRITATION WITH
HEALTH IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM lA-7)

Analysis of Variance

Source of de fo  Mean Square F  Significane.
Variation Level
Cycles (t3) 1 748125 2427 .o
Phases (t2) } 043125 <1 .
Tasks (T) | 043125 <A _—
Ratious (R) 1 545125 1.60 .o
t1tn 1 01125 a o
T | | 0.0125 <1 oo
tR 1 346125 1.05 oo
t,T 1 45125 1.31 . ®
tR | 00125 <1 oo
TR 1 2.1125 < oo
ttoT 1 17.1125 498 405
t toR 1 000125 <1 .« o
4, TR 1 0.6125 <1 oo
t,TR 1 2.8125 <1 ‘. .
tyt,TR 1 13,6125 3.9 « .10
Residual 64 344375 oo ..
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TABLE 52--Continued

Mean Values
Phase . Task
Ae 2 2 Avge B sled back
cycle I 4bek5 4eb5 Le55 Cycle I 4460 4350 |
II 3490 395 3492 11 4400 3485
Avg 4el8 4.?0 bell, Avg'__ 430 4e18
Ration Task
C, High Low Do 8sled .  back _
Cycle I | 4230 440 Pnase 1 4400 435
II 3645 4460
2 «60 «00
Avg. 3.98 1&050 4 4
. Ration Task
E, High Low Fo  sled back
1 390 Lel5 High 4020 3475
Phase Ration
2 4405 4e55 Low 4e40 4,460
B HiR:tilo:" Task
1 [Phase1 2o40] 50" 1 [ T ToRTED
cyc].e' Hlasﬂ 2 4.60 4.70 cyclg mse 2 5040 3.90
11| Phase 1 3e40 | 4640 II| Phase 1 | 4420 ] 3.60
Phase 2 3¢50 | 4040 Phase 2 | 3.80 | 4410
Ration Task
I, Task High Low Jo Ration sled back
I sled 4,080]4040 1| High 370 | 4610
cycle bacl_: 4.20 _1*.80 Phase Low 4¢30 4060
II| sled 36604640 2 High 4670 | 3440
back 3430l 40 Low 4¢50 | 4,60
- Ration / Task
High Low
K, 8led _back sled back
I Phase 1 3640 54,0 4620 L¢80
Cycle | Phase 2 6420 3.00 4460 4,480
I __Hlase 1 _4.00 2.80 4040 4.40
Phase 2 3620 3480 4e/0 4bel0
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TABLE 53

LEVEL OF ANNOYANCE AND IRRITATION WITH PERSONAL
UNCLEANLINESS IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-14)

Analysis of Variance

Source of de Lo Mean Square F Significance
Variation Level
Cycles (t3) 1 0.0125 <1 % &
Phases (t2) 1 4.5125 1.94 -
Tasks (T) 1 0.1125 &% ws
Rations (R) 1 2.8125 1.21 . 5
t1tn 1 1.5125 <1 -
t,T } 0.6125 <1 . ¥
t1R 1 0.0125 <1 ..
t,T- 1 17,1125 7.34 .01
tR 1 0,1125 <1 ..
TR 1 445125 1,94 ..
t,t,T 1 6.6125 2,84 .10
t1tR b} 0.1125 <l ..
t,TR 1 3.,6125 1.55 .
t,TR 1 0.3125 <1 ..
tltzm 1 12,0125 5.15 .05
Residual 6l 2.3312 i £




TABLE 53--Continued

Mean Values
Phasge ) Task
Ae 1 2 Avg. B. 8led . back
Ration Task
_ C. High Low Do sled back
Cycle I [ —2.10 550 Phase 1|  4.65 5,50
II 5.15 5.50 2 6.05 5.05
Avgq 5'12 5-50
: Ration Task
E, High  Low Fo_ sled back
1| 4.85 5,30 Hgh| 5,40 .85
Phase : Ration 4 e
2 5.40 5.70 Low 5.30 5.70
G Hinﬁtif:u H NS
(O ig sled bagk
I(Pasel [5001 5.40 I | Phase 1 |, s0]6.00
Cycle Phase 2 |5 o0 | 5.¢0 Cycle Phase 2 | 6,10 [4,70
"rr{Phagse 1 [4.70 | 5.20 II| Phase 1 | 4.90 [5.00
Phase 2 [5,60 | 5.80 Phase 2 B.QO 5.40
Ration Task
I, Task High Low Jo Ration sled back
I sled 5.50 |5, 1| High 4,60 15,10
Cycle back 4.70 16 Phase Low 4.70 15,90
II| sled 5230 | 5.60 2 High 6,20 |4.60
back 5,00 | 5,4 Low 5.90 15,50
Ration / Task
High Low
K. sled back sled back
I Phase 1 /620 5,80 1,60 _6.20
Cycle Phase 2 6,80 2,6Q 5.0 5.80
II| Phase 1 5.00 220 /.20 5.60
Phase 2 5.60 5.60 6.20 5.20
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TABLE 54

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY CHAPPING
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-1)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t3) 13,6125 955 <01

Phases (tp)
Tasks (T)

248125 1.97

040125 a
Rations (R)
t1tp

t,T

t4R

1
1
1
1 505125 3487 410
1 046125 a -
1 346125 254
1 10,5125  7.38 01
t,T 1 21125 1.8
t,R 1 78125 5.8 405
TR | 1.0125 a . s
1
A
1
1
1
64

t,t,T 0.0125 a ..
$1toR

t,TR

2,1125 148 ..
15125 1406 .o
t,TR 01125 a .o
tyt,TR 231125 16,22 001

Rasidual 104250 e e T )




TABLE 54--Continued

Mean Values

Phase Task
A, 1 2 Avg. B, sled back
Cycle I 3675 395 3485 Cycle I 405 3.65.
II| 275 330 302 11 2480 3e25
Avg{__ 3425 3.62 3eddy _ Avgq 3642 | 3e45
Ration Task -
C. High Low De  8led back
Cycle I | 3275 3¢95 Phase 1 3040 3010 |
Avg 4 3.70 3018
: Ration Task
1 20 330 High 3480 3460
Phase s Ration
2 4020 3605 LGH 3005 3030
o Hinztil?:w Task
I 4 ] rg.rrm_m
I|Phase 1 | 3,50] 4,00 I|‘hase 1 | 4,10] 3440]
Phase 2 4e00| 3490 1 Phase 2 | 4¢00] 3.90
Cycle, Cycle 5801
o II|Phase 1 2+90] 2,60 II| Phase 1 | 2+70] 2.
Phase 2 4ol 0] 220 Phase 2 | ‘2,90 3,70
Ration Task
I, Tagk High Low Jo Ration sled back
I sled 4¢20] 3690 1] High 0] 2,20
Cycle back 323014400 Phase Low 3230] 3430
II| sled 3440]2420 2 1 High | 4.10] 4e30
back 3490[2460) Low 2480] 3430
Ration / Task
High Low
K, 8led “back sled beck
I | Phase 1 3060 3040 Le60 340
cycle Phase 2 4080 3.20 3.29 4.60
TI| Phase 1 3940 2440 2000 - 3420
Phase 2 3440 540 2440 _2400
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TABLE 55

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY SORE FEET
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-12)

Analysis of Variance

Source of d. fo  Mean Square F Significance
Variation Leval
Cycles (t1) 1 742000 2449 " %
Phases (tp) 1l 1444500 4e99 <05
Tasks (T) 1 16642000, 5460 05
Rations (R) 1 342000 l.11 -
t1to 1 042000 <A “s
t,7 1 044500 a 5w
tR 1 18,0500 6424 05
t,T 1 9.8000 3439 10
R 1 048000 a .o
TR 1 40500 1.40 5
t,toT 1 22,0500 7462 01
ttoR 1 0.0500 <a . o
;TR 1 0,0000 a .o
t,TR | 640500 2,09 v
tyt,TR 1 042000 <1 o i@
Residual 64 2,8938 o o oo
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TABLE 55-—-Continued

Mean Values

Phase - Task
A, 1 2 Avg. B. 8led back
Cycle I | 2095 | 2.00 [| 2448 Cycle I 2,10 | 2.85
II| 3645 24,70 3,08 11 2455 3460
Avg 3420 2e35 2.78 Avgq 2e32 3622
Ration Task
C. High Low De sled. back
Cycle I | 275 220 Phase 1 2440 | 400
II{ 2440 375 2
2e2 2e
Avg ¢ 2458 2498 3 45
: Ration Task
E, High Low Fo sled back
Phase 1 2990 3050 High 2,35 2,80
Ration
2 2.25 2045 ) 2030 3.65
5 HiR:uf:w Task
(o agh low sled bagk
I |Phase 1 3410 | 2,80 I | Phase 1 | 1,70 [4.20
Cycle, |fhase 2 |2.40 |1.60 Cycle | Phase 2 | 2,50 |1.50
II|Phase 1 | 2,70 | 4«20 IT| Phase 1 | 3,10 | 3.80
Phase 2 | 2,10 |3.30 Phase 2 | 2400 | 3,40
Ration Task
I, Task High Low Jo Ration Bsled ck
I[ sled 2.60] 1,6 1 [ _High 2,60 | 3420
Cycle back 2+,90] 2,8 Phase Low 2420 | 2.80 |
II| sled 2410 | 3600 2 High 2410 | 2640
back 270 | 445 Low 2640 | 2450
Ration / Task
: High Low
K, 8led back sled back
I Phase 1 2,0 3.80 1,00 4.60
Cycle | Phase 2 2480 2,00 2420 1,00
II| Phase 1 2080 2460 3+40 __-5400
Phase 2 1440 | 280 2460 4«00
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TABLE 56

LEVEL OF TALKATIVENESS IN TEAM IN THE PAST HOUR
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-1)

Analysis of Variance

Source of de fe Mean Square F Significance
Variation Level
Cycles (t3) 1 342000 2402 ..
Poases (t3) 1 02000 Q ..
Tasks (T) 1 342000 2.02 ..
Rations (R) 1 72000 4e55 «05
t1to 1 002000 <1 ..
T 1 08000 | _—
tiR 1 042000 < ..
t,T 1 72000 Le55 «05
tR 1 02000 <1 ..
TR 1 002000 <1 ..
tytT 1 7.2000 455 <05
t1toR 1 048000 <1 ..
t,TR 1 342000 2,02 5 &
t,IR 1 540000 316 «10
t1t,TR 1 342000 2.02 ..
Residual 64 1.5812 s & .
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TABLE 56--Continued

Mean Values

Phase Task
Ay 1 2 Avg. Be 8led back
Cyele I |-3e30 | 340 | 3.351  cyele I[ 3,70 3410
II| 3.80 3480 3480 II 3¢90 3470
Avgy_ 3455 3,58 3,57 Avgd 3480 2040
Ration Task
C. High Low De sled back
Cycle I -3'65 3e15 Phase 1 345 3465
II{ 415 3e45
2 ol ol
Avg. 3¢90 3420 hel e
Ration Task
E, High Low Fo sled back
1 390 3620 High 4el5 3465
Priss * Ration
2 3¢90 3640 3045 3.15
& Hinﬁtifgw Task
: High Low H, bagk
I [Phase 1 3.50] 3010 I | Phase 1 %J:?O— 3.00
Cycle Phase 2 3480| 3420 Cycle | Phase 2 [ 3480 | 3+20
11| Phase 1 4030|3430 II| Phase 1 | 3.30]4e30
Phase 2 Z,400] 3460 Phase 2 | 4450 | 3,10
Ration Task
I, Task High Low Je Ration sled back
I Sled 4020 20 1 ] High 3.60 4020
cycle bag 3010 |3010 Phasge Low 330 | 3,10
II| sled 410 [3470 2 High 4e70 | 3410
back 420 [3620 Lew 3460 | 3420
Ration / Task
High Low
Ke = 8led back sled back
I Phase 1 4e00 3600 320 3000
Cycle Phase 2 4el0 3420 3420 3420
II| Phase 1 320 5040 340 320
Phase 2 5.00 3600 4-00 3020
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TABLE 57

LEVEL OF ACCURACY OF THE STATEMENT THAT "THERE IS ALWAYS
A LOT OF TALKING AND CONVERSATION IN THE TEAM"
(QUESTIONNAIRE B, ITEM 7-3)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t7) 1 50000 4ol 05
Pnases (tp) 1 060000 <1 s &
Tasks (T) 1 9.8000 8425 01
Rations (R) 1 440500 341 10
t1t2 1 204500 2406 .o
t,T 1 244500 2406 -
1R 1 72000 6406 «05
t,T 1 064500 < .o
R 1 1.8000 a .
TR 1 002000 <1 . .
6T 1 08000 <1 . .
ttR 1 40500 34l 10
t,TR 1 142500 1.05 ..
t,TR 1 12500 1,05 % &
tt,TR 1 72000 6.06 «05
Residual 64 1.,1875 - .
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TABLE 57--Continued

Mean Values

Phase Task
A 1 2 Avge B. s8led back
cycle I 4' 95 4060 Ib- 78 C}’CIG I 5030 {] —
5¢10 5e45 5428 II 5e45 5010
Avg 5402 5.02 5002 Avgd _ 5.38 Lﬁ
Ration Task
C. High Low D. sled back
Cycle I |- 5°§° 4e25 Phese 1| 5430 4475
II 5420 535
L] .60
Avgd  5.25 480 2245 4
Ration Task
E. High Low Fo sled back
1 510 4695 5465 485
Thase Ration
2 540 4eb5 510 4450
a HiRgtiI?gw Task
. dgh H, back
I |Phase 1 [5.10 [4.80 Phase 1 | 5,30
Cycle Phase 2 5.50 | 3,70 Cycle Phase 2 530 | 3.90
II Phase 1 5010 |5.10 Phase 1 5630 ° ‘
Phase 2 [5,30 [5.60 Phase 2 | 5,60 | 5,30
Ration Task
I, Task High Low Jeo Ration sled back
I]| sled 6400 } 4,6 High | 5.30 [4.90
cYcle back 4060 3. Phase Low 5 . 30 060
II sled 5¢30 506 2 High 6.00 4,80
back 5.10 5e1 Low 40% 4040
Ration / Task
High Low
K. _ ‘8led back sled back
I | Phase 1 5080 4 e40 4480 4050
Cycle Phase 2 6420 4480 4e40 3,00
II| Phase 1 480 - 540 5.80 Le40
Phase 2 5.80 4.80 5.40 5080
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TABLE 58

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY GOCD LAUGHS
(NOON HOUR ~UZSTIOKNAIRE [A], Itea 6-3)

Analysis of Variance

Source of de. f. Mean Sguare F Significance
Variation Level
Cycles (t7) 1 142500 < . e
Phases (t3) 1 1,8000 <1 . »
Tasks (T) 1 342000 1.30 .
Rations (R) 1 2240500 8495 <01
t1to 1 040500 <1 -~
T 1 040500 <1 .
t1R 1 7 42000 2.R 10
t,T 1 342000 1430 .
toR 1 040500 <1 . s
TR 1 044500 <1 .
tytT 1 844500 3e43 10
t1toR 1 02000 <1 .
t,TR 1 7 42000 2,92 .10
t,TR 1 244500 <a .
tyt,TR 1 12,8000 5420 05
Residual 64 244625 e -
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TABLE 58-~Continued

Mean Values
Phase Task
Ay, 1 2 Avge. Be 8led back
Cycle I | 300 275 5?33_ Cycle I 3405 2470
II| 330 2¢95 3612 II 3635 2620
Avg 3el5 2485 3600 Avg. ] 3420 280
Ration Task
C, High Low De sled back
Cycle I | 370 2205 Phase 1 3415 3015
II 3635 2490
2 o2 2e
avgl 3.52 2448 3022 49
Ration Task
E, High Low Fo sled back
Wass 1 3470 2460 High 3465 3440
Ration
2 3e35 2e35 Low 2475 2420
. Ration Task
o High Low H, bgq
I |Phase 1 3e90| 210 I | Phase 1 o3 .%'
Cycle Phase 2 3e50| 2,00 Cycle Phase 2 | 2,80 | 2670
11| Phase 1 3450 3610 II| Phase 1 | 3,00 | 3460
Phase 2 3620]| 2670 Phase 2 | 3470 | 2420
Ration Task
I, Task High Low Jo Ration sled back
I sled 4e10] 2400 1| High 380 | 3460
Gycle back 3e30[ 2,10 Phase Low 2¢50 270
IT sled 3e20] 3650 2 Higp 3¢50 320
back 3450[ 2420 Low 3000 | 1,70
Ration / Task
High Low
K. 8led back sled back
I Phase 1 5.00 2.80 1.60 2.60
Cycle Phase 2 3420 3480 2,40 1,60
II| Phase 1 2460 4el0 3640 280
Phase 2 3480 2660 36€0 1,80




240

TABLE 59

LEVEL OF ACCURACY OI' THE STATEMERT
THAT '"/E DO A LOT OF BITCHING"
(QUESTIONNAIRE B, 1Tix 7-11)

Analysis of Variance

Source of de £ Mean Square F Significance
Variation Level
Cycles (t7) 1 145125 < . e
Phases (t2) 1 000125 < . .
Tasks (T) 1 043125 <1 ..
Rations (R) 1 21,0125 8,08 <01
t1to 1 0.3125 <1 5 &
1T 1 2.1125 a ..
tR 1 23,1125 8.89 01
t,T 1 346125 1.39 ..
t,R 1 2.8125 1,08 ..
TR 1 2.8125 1,08 ..
tytoT 1 17,1125 6458 05
ttR 1 1,0125 < ..
t,TR 3 003125 <a ..
t,TR 1 346125 1.39 ..
t1t,TR 1 52,8125 20631 <001
Residual 64, 2.6000
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TABLE 59——Continued

Mean Values

Phase Task
Ay 1 2 Avge Be sled back
Avg{_3.85 |[3.83 3.84 Avgd__3:90 3478
Ration Task
C. High Low De sled back
Cycle I ,4'20 2.9 Phase 1| 3.70 4.00
II| 2.65 475
2 4410 o5
Avgl_3.33 4235 Je20
Ration Task
E, High Low Fo sled back
1 3415 Le55 High 3420 345
Phase Ration
o umtm s
" 14 - Hn
I |Phase 1 4,600 | 410 I | Phase 1 | 3. o5
Cycle Phase 2 400 | 3.80 Cycle Phase 2 [4.80 [3.00
11| Phase 1 2.30 ] 5.00 IT| Phase 1 | 3.80 |3.50
Phase 2 3400 | 4050 Phase 2 |3.40 [4.10
Ration Task
I, Task High Low Jo Ration sled back
I[_sled 4410 |4430] 1| High 2,60 | 3.70
Cycle back 3.90 [3,50! Phase Low 4680 | 4430
back 3400 [4460 Low 4.40 | 3.90
Ration / Task
High Low
K. sled back sled back
I | Phase 1 2440 5.60 480 340
cYcle Phase 2 5.80 220 3.80 3'80
II| Phase 1 2.80 1.80 4.80 520
Phase 2 1.80 2,420 5,00 Z.00




TABLE 60

LEVEL OF ANNOYANCE AND IRRITATION WITH SCIENTIFIC
OBSERVERS IN THE PAST DAY OR TWO
(QUESTIONNAIKE C, ITEM 1A-11)

Analysis of Variance

Source of de fe Mean Square F Significance
Variation Level
Cycles (t3) 1 19,0125 12.62 «001
Phases (tp) 1 046125 <1 oo
Tasks (T) 1 248125 1.87 . .
Rations (R) 1 1.0125 <A ..
t1to 1 0.1125 <1 ..
4T 1 043125 <1 s &
tR 1 2341125 15434 001
t,T 1 2.1125 1.40 ..
t,R 1 1.5125 1.00 ..
TR 1 2,1125 1.40 ..
t,t,T 1 3541125 23431 «001
ttoR 1 001125 <1 ..
t,TR 1 1.5125 1.00 ..
t,TR 1 5¢5125 3.66 e10
t1t,TR s | 3040125 19.93 001
Residual 64, 1.5062
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TABLE ¢0--Continued

Mean Values

Phase Task
Ay 1 2 Avge Be 8led back
Cyole I| 4.15 4e40 428 Cycle I Lel5 4edO
II| 325 3e35 3430 II 3.05 3,55
Avg 3.70 3‘88 3.79 Avg' 3060 3.98
Ration Task
C. High Low D sled back
Cycle I |- bn D 3.85 Phase 1 3435 4405
II 2.65 3695 2 3.85 3.90
Avg‘ 3068 3-90
Ration Task
E, High _ Low Fo sled back
s Ration
2 3.90 3.85 3455 4.25
Ration Task
Ge High Low H __m%
I Phase 1 4040 3090 I _&aﬂe 1 . S5¢1
C)'cle Hlase 2 5.00 3.80 Cy'cle Hlase 2 5.10 3‘70
11| Phase 1 2+50] 4.00 II| Phase 1 | 3¢50 |3.00
Phase 2 2.80] 3.90 Phase 2 | £:6U [4.10
Ration Task
I, Task High Low Jo Ration sled back
I| sled 4.60] 3.70 1| High 3.00 | 3e
Cyc]_e back 4080 4.00 Phasge Low 3.70 | 420
II sled 2.70] 3440 2 High 430 | 3450
hck 2.60 4.5 I“ 3.40 1.-30
Ration / Task °
High Low
K. ) sled back sled back
1 [ Phase 1 2.60 520 380 7,00
Cycle Phase 2 6.60 3%0 3460 4.+00
II H]&SG 1 3040 Te 0 3-60 LcLO
Phase 2 2.00 3460 3,20 460
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TABLE 61

LEVEL OF ANNOYANCE AND IRRITATION WITH THE OTHER
TEAMS IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-13)

Analysis of Variance

Source of de fo Mean Sguare F Significance
Variation Level
Cycles (t3) 1 4.5125 1.75 . u
Phases (tp) 1 1.5125 <1 . »
Tasks (T) 1 2.1125 <1 ..
Rations (R) 1 0.0125 <1 oo
tyto 1 12.0125 4466 .05
T 1 0.0125 <1 .o
tR 1 17.1125 6.65 .05
t,T 1 12,0125 4e66 .05
t,R 1 0.0125 <1 .
TR 1 5.5125 2.14 .
tytoT 1 4.5125 175 .-
t1toR 1 0.1125 <1 .o
t,TR 1L 3.6125 1.40 g ®
t,TR 1 2.1125 <1 5
t1t,TR 1 1.0125 <1 . @
Residual 64 2.5750 .o .
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TABLE 61--Continued

Mean Values

Phase Task
A' l 2 Avg. _BO 51ed mck
I 4.75 3.’70 1&022 Cycle I . 0 oo
Oyele 1.3.50 | 4.00 | 3.75 IT 3.90 | 3.60
Avg{_4ei2 3.85 399 Avgd 415 3.82
Retion Task
C. High Low De sled back
Cycle I - fea 0 kL Phase 1 3.90 4e35
L 3.0 420 2{ 440 3430
Avg. A.OO 3.()8
Raticn Task
E, High _ Low Fo sled back
1 Lelb 4e10 High 3690 4Le1C
Phase Betion
2 3485 3.85 4040 355
Ration Task
Ge High Low H _back
I [Phase 1 5,20 | 4e30 I [ Phase 1l | 4,30] 5.20]
Cycle Phase 2 4Le20 | 3,20 Cycle Phase 2 | 4.50]| 290
II Phase 1 3610 3.90 II| Phase 1 3450 _3.50
Hlﬂse 2 3.50 4.50 Hlase 2 4.30 3.70
Ration Task
I, Task High Low Jo Ration sled back
Cy'cle back 50013010 Phage Low 430 3090
II| sled 3e40]440 2 High 430 | 3640
back 3.20 L-UO Low 4-50 3020
Ration / Task
High Low
K. sled back sled back
I | Phase 1 4.00 6.40 /.60 400
Cycle Phase 2 1&080 3060 1;.20 220
II mase L 3.00 3.20 L-bo 3.80
Phase 2 3.80 3.20 444080 4.20
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TABLE 62

LEVEL THAT "SETTLING ARGUMINTS" HOLDS IN TEAM
(QUESTIONNAIKRE C, ITEM 3-9)

Analysis of Variance

Source of de fo Mean Sgquare F Significance
Variation Level
Cycles (t1) 1 0.4500 <1 v @
Phases (t3) 1 0.2000 <1 .
Tasks (T) 1 72000 2.38 . @
Rations (R) 1 042000 <1 ..
t1to 1 742000 2.38 W
T 1 1.8000 <1 5 5
t1R 1 9.8000 3.23 .10
t,T 1 0.4500 <1 ..
t,R 1 0.0500 <1 ..
TR 1 440500 1.34 ..
t,t,T 1 044500 <1 ..
tytR 1 044500 <1 5 &
TR 1 1.2500 <1 . »
t,TR 1 9.8000 3.23 .10
t1t,TR 1 042000 <1 ..
Residual 64 3.0312 i & .
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TABLE 62--Continued

Mean Values

Phase Task
Ay 1 2 Avg. 3. sled back
Cycle I [ 3475 3e<5 3-2'0 Cycle I| _ 3465 3435
Avg 3638 Se48 3ok | Avge :_:__3.72 3612
Ration Tesk
C. High Low De sled back
Cycle I 2420 280 Phase 1 3460, 315
II 3675 295 "
; 2 3.85 10
Avg 3e48 3.28 2
Ration Task
E, High Low Fo sled back
Fhass 1 3e45 3630 High 3655 3640
Ration
2 3650 3645 Low 3.90 285
" Hiﬂﬁtigg Task
. gh _Low H, sled bagk
I |Phase 1 3640 ] 4e10 I | Phase 1 | 3.90 [3.60
Cycle Phasge 2 3400| 3450 Cycle Phase 2 | 3.40 [3.10
11| Phase 1 350| 2450 II| Phase 1 | 3.30 [2.70
Phase 2 4e00| 3440 Phase 2 | 4430 [3410C
Ration Task
I, Task High Low Jo Ration sled back
I sled 3400|4430 1| High 3.80 [3.10
Cycle back 3e40[ 3420 Phase Low 3640 |3.20
II| sled 410 3.50 2 High 3630 [3470
back 301.,0 2040 Lw 4040 2.50
Ration / Task
High Low
K. sled back sled back
I Phase 1 3.60 3.20 4.20 1;.00
Cycle Phase 2 2420 3460 4440 2.60
II H]ase 1 LOOO 3000 2-60 2.1‘.0
Phase 2 4e20 3080 4el,0 2.40




TABLE 63

LEVEL THAT "USING FIRST NAM3S" HOLDS IN TEAM
(QUESTIORNAIRE C, ITEM 3-2)

Analysis of Variance

Source of de feo Mean Square F Significance
Variation Level
Cycles (t1) 1 4.0500 2.03 .«
Pnases (tp) 1 0.800C <1 . o
Tasks (T) ! 0.0500 <1 .o
Rations (R) 1 5.0000 2.51 . ®
tyto 1 00000 <1 . e
tlT 1 0,0500 <1 o o
4R 1 16,2000 8.13 01
t,T 1 5.0000 251 ..
t2R 1 0,0500 <1 o o
TR 1 0.,0000 < 1 . o
t,toT 1 9.8000 4.92 .05
ttoR 1 0,0500 <1 .«
t,TR 1 0.8000 <1 .
tzTR h 26.4500 13.27 .001
t1t,TR 1 0.0500 <1 .o
Residual 64 1.9938 .
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TABLE 63--Continued

fean Values

Phase Task
A 1 2 Avge B. 8led back
Cycle I| 2.70 2290 2,80 Cycle I| 2.80 2280
IT{ 3.15 3.35 3425 II 3.30 3.20
Avg 2.92 3.12 3.02 Avqu_ 3005 BOw
Ration Task
C. High Low D. 8led back
Cycle I 3.50 2.10 Phase 1| 3.20 2,65
Avgd_ 3.28 2.78
Ration Task
E, High Low Fo sled back
1 3.15 2.70 High| 3.30 3.25
Phase Ration
2 3.40 2.85 2,80 2,75
G g s
L] J — H-
I |Phase 1 [3,40 [ 2.00 I [ Phase 1 [ 2,60]2.80
Cycle Phase 2 |3.60 | 2,20 Cycle Phase 2 | 3.00 | 2,80
II Phase 1 2.90 30‘}0 II| Phase 1 3.80 2.50
Phase 2 .20 | 3.50 Phase 2 | 2.80 |3.90
Ration Task
I. Task High Low Jo Ration sled back
I| sled 340 [ 2,2¢ 1| High [ 14,00[2.30 ]
cycle back 3 .60 2- Hla’e LOV 2.1}0 3 .w
II| sled 3,201 3.4 2 High 2,60 | 4,20
back 2.90 | 3.5¢ Lew 3.20 | 2.50
Ration / Task
High Low
K. sled back sled back
I Phagse 1 3.80 3,00 1,40 2,60
Cycle Rlase 2 B.m 1&.20 3.w 10“0
II Hmse 1 14.20 1.60 aolbo 3-’&0
Phase 2 2.20 4.20 3.40 3.6C




¢ TABLE 64

LEVEL THAT "PRAISING EACH CTHER® HOLDS IN TEAM
(QUESTIONNAIKE C, ITEM 3-3)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t7) 1 1.5125 <1 s
Phases (tp) 1 0,0125 <1 .o
Tasks (T) 1 0.0125 <1 -
Rations (R) 1 45125 1.93 5 i
t1to 1 0.3125 <1 .o
T 1 2.8125 1.20 o
t1R 1 19.0125 8.11 01
t,T 1 0.0125 <1 -
R 1 1.5125 <1 .
TR 1 6.6125 2.82 .10
tyt,T 1 1,5125 <1 5 5
t1toR 1 1.5125 <1 -
t,TR 1 1.5125 <1 : &
t,TR 1 5.5125 2.35 .
tyt,TR 1 5.5125 2.35 -
Residual YA 2.3438 . o »
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TABLE 64--Continued

&

Mean Values

Phasge ' Task
A, 1 2 Avg, Bs sled back
Cycle I 3,55 3.4C 3.48 Cycle 1 3.65 3.30
II| 3.15 | 3.25 | 3.20 I1_ 3.00 3.40
Avgy_3.35 3.32 334 Avgd 332 3.35
Ration Task
C. High Low Ds sled back
Cycle I | 420 272 Phase 1| 3.35 3.35
II 2995 LS o
rany R 536 2 i___3.3 3.35
Ration Task
E, High _ Low Fo sled back
H‘ase 1 30h5 .1-25 High 3.85 3030
Ration
2 3.70 2.95 , 2.81 3.40
Ration Task
Ge High Low H
I|Pasel |,.00 (3,10 I | Phase 1 | 3.60]3,50
Cycle |Ih@se 2 |4.40 [2.40 Cycle | Phase 2 | 3.70 [3.10
II H]ase 1 2990 3-‘40 II H)aae 1 3.10 3020
Phase 2 [3,00 [3.50 Phase 2 | 3.90 [ 3.60
Ration Task
I, Task High Low Jo Ration sled back
I sled 4,80 2,50 1 High 4,.00 | 2.90
cycle back 3.60 .00 Phase Low 2.70 336-
II| sled 2,90 .10 2 | High 3.70[3.70
back 3,00 [3.80 Low 2.90 | 3.00

Ration / Task

High Low
K, sled back sled back
I | Phasel 5,00 3.00 2,20 4,00 |
Cycle Phase 2 4,60 4,20 2.80 2.00
II| Phase 1 3.00 2.80 3,20 3.60
Phase 2 2.80 3.20 3.00 4,00
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TABLE 65

LEVEL OF BEING AFFECTED IK THE PAST HOUR
BY GOOD FEZLINGS TOWARD TEAMMATES
(NOOI HOUR QUESTIONNAIRE [A], ITEM 6-3)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level

Cycles (t3) 646125 Le56 «05
Phases (t3)

Tasks (T)

55125 3.80 10
043125 <l i »
Rations (R)

t1t2
t,T

046125 a . s
046125 a 2§
042125 a . s
t1R 17.1125 11480 <0l
%7 2.8125 1494 ..

1
1
1
1
1
1
1
1
t,R 1 2,1125 1.46 ..
|
1
1
1
1
1
64

TR 0el125 <1 .
tltz'l' 0.0125 <1 o o
tltzn 28125 1.94 e o
tlTR 001125 <1 .o
tzm 1543125 10.56 o0l
t14,TR 5.5125 3,80 10
Residual 1.4500 o e . ®




TABLE £5--Continued

Mean Values

Phasge Task
4, 1 2 Avge Be sled back
Cycle I ; 4.70 5-00 4-.65 Cycle I 5065 4.65
II| 505 5¢40 5e22 II 535 510
Avg 468 5420 4e9% Avgd 5400 4088
Ration Task
C, High Low De 8led back
Cyele I 2;2 ‘5*22 Phase 1 Le55 4480 |
I ® [
2 ” ]
avgl__5.02 | 4a85 Lo 2ekd | 4eD5
Ration Task
E, High Low Fo sled back
Hese 1 4460 4e75 High 5905 500 |
Ration
2 5e45 4Le95 4095 Le75
o uEep
° Low H aled
I |Phase 1 4e50 4 el0 I _Hlase 1 4e10 450
Cycle Phase 2 |5,90 [4410 Cycle Phase 2 | 520 [4480
II|Phase 1 | 4e70 |5640 IT{ Phase 1 | 5.C0 [5610
Phase 2 |5,00 [5¢80 Phase 2 | 570 [5.10
Ration Task
I. Task High Low Jo Ration sled back
cycle back 520 Le1( Phase Low 5010 h&
II| sled 490 548Q 2 High 6410 | 4420
back 480 540 Low 4e80 | 5610
Ration / Task
High Low
K. sled back sled back
I | Phase 1 3460 5.40 4«60 3460
Cycle Phase 2 6480 5400 3060 4.60
II| Phase 1 4040 5.00 5060 5020
Hlase 2 5.40 4060 6.00 5.60




TABLE 66

LEVEL OF ACCURACY OF THE STATEMENT THAT "THERE IS
PRETTY GUOD FELLING BETWEEN US HERE"
(QUESTIONNAIRE B, ITEM 7-14)

Analysis of Variance

Source of de feo Mean Square F Significance
Variation Level
Cycles (t1) 1 040500 <1 5 .
Pnases (tp) 1 040000 a 5 »
Tasks (T) 1 1.8000 1.20 oo
Rations (R) 1 0.4500 Q @
tyto 1 048000 <1 . &

t,T 1l 0.8000 <1l .o

1R 1 4240500 2803 +001

t,T 1 0,0500 a % s

toR 1 042000 a oo

TR 1 048000 <1 .o
t,toT 1 0,0500 <1 ‘s
ttR 1 08000 a .o
t,TR 1 040000 <1 .
t,TR 1 . 064500 <l .o
tyt,TR 1 244500 1.63 .
Residual YA 1.5000 = e 5
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TABLE éé-=~Continued

¥Mean Velues

ﬁmse Task
Cycle I 0025 45 15,35 | Gyele I|_ 5.30 5440
1| 5450 «30 5040 | I1 5,15 5465
Avgl, 5037 «38 5.38 l Avgd___5.23 553
Ration Task
C. High ow De sled back
Cyele I 615 4e37 Paase 1 5425 440
II 4'75 0005 2 | 5-20 5055
A.ng 5045 5030
Ration Task
E, Hign _ Low Fo sled back
Puas 1 £450 5425 High| 5,20 5.70
Ration
2 5040 5.35 525 535
. thion Task
° High Low H hggg
I (Phase 1 6.20| 4430 I | Phase 1 | 5.20 [5.
Gyale Phase 2 6.10] 4.80 Cycle Phase 2 | 5440 |5.50
11| Phase 1 4e80| 6420 II| Phase 1 | 5.30 |5.,70
Phase 2 | 4.,70] 5.9 Phase 2 | 5,00 [5.60
Ration Task
I, Task High Low Jo Ration sled back
I sled 0.00 1460 1 High 5020 | 5430
cycle back 6~30 4.20 Phasge LOU 5.30 5.20
back 5410 | 6,20 Low 5020 [5.50
Ration / Task
High Low
K, , sled back sled back
I | Phase 1 5480 6,60 460 4eQ0 |
Cycle Phase 2 6.20 6.00 4060 5'0)
11| Phase 1 4,460 5.00 6.00 640
Phase 2 4.20 520 5.80 6.00




LEVEL OF ACCURACY OF THE 3TATEMENT THAT "ALTHOUGH
THE TEAM DOES ITS WORK ALL RIGHT, THERE'S

NCT MUCH FRIENDLINESS HERE"

(QUESTICKNAINE B, ITEM 7-17)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Leve_l
Cycles (t1) 1 043125 < -
Phases (tp) z 208125 1.25 o o
Tasks (T) 1 043125 a .
Rations (R) 1 248125 1.25 .
t1to 1 21125 <1l .
T 1 043125 <1 .o
t;R 1 1.0125 <1l o
t,T 1 646125 2493 «10
toR 1 1.5125 <1 .o
TR 1 2,1125 <1 . o
ttoT 1 21,0125 9e31 .0]:
ttoR 1l 063125 <1 . e
t, IR 1 346125 1,60 . e
t z'm 1 241125 <1 . o
tltzTR 1 0.0125 <1 o
Residual 64 242562 . o
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TABLE 67--Continued

Mean Values

Phase ¢ Task
A 1 2 Avg. B. sled “‘back
cycle I _2.50 2455 2052 Cycle I 2665 2240
II| 2.30 | 3.0C 2,65 I  2.65 2465
‘vg ch 278 2.59 AVg‘L__ 2065 2052
Ration Task
C. High Low D, sled back
Cycle I | 2045 2.60 Phase 1 275 2.05
II 2435 295
2 . "
Avgd_ 2440 2,78 “e5 2+00
Ration Task
E, High Low Fo sled back
1| 2.35 2 High 2.30 2,50
Phase o435 Ration
2 | 245 3.10 Low 3.00 2455
. HiRation Task
o ligh Low H, 8led
I |Phase 1 2 50| 2.50 I | Phase 1 | 2.40 2.&
Cycle |Fhase 2 | 2.40| 2.70 Cycle | Phase 2 | 2,90 | 2.20
II Phase 1 2020 2040 I m&ﬂe 1 3.10 1.50
Phase 2 2.50] 3.50 Phase 2 | 2.20 | 3.80§
Ration Task
I, Task High Low Jo Ration sled back
I Sled 220 301 1 Higl 270 2000
Cycle back 2.70 | 2.10 Phase Low 2.80 | 2.10
II| sled 2640 | 2.90 2 High 1.90 | 3,00
back 2.30 | 3. Low 3420 | 3.00
Ration / Task
High Low
Ko 8led”® back sled back
I | Phase 1 2,20 2.80 2,60 2040 |
cycle Rlase 2 2.20 2.60 3060 1e 80
II| Phase 1 3420 120 3.00 1.80
Phase 2 1.60 3440 2.80 4,420
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TABLE 68

LEVEL THAT "STRICTNESS" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-1)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t3) 1 342000 1,22 ..
Phases (t3) 1 042000 <1 .
Tasks (T) 1 040500 <1 ..
Rations (R) 1 0.0500 <1 ..
t1t2 1 0.8000 <1 oo
T 1l 0,0500 <1 o o
t1R | 2.4500 < 1 ..
T 1l 6.0500 2.30 LI
tR 1 0.,0500 <1 .o
TR 1 08000 <1 oo
t 6T 1 2.4500 <1 oo
t1tR 1l 0,4500 <1 .o
t, TR 3 5.0000 1.0 ..
t,TR 1 9.8000 3.72 10
t,t,TR 1 00000 <1 -
Residual 64 2,6312 .o




TABLE 68-<~Continued

Mean Values

Phase Task
Ao 1 2 Avg- _Bl sled back
Cycle I 3-70 3-60 3-65 Cycle I 3-65 3'65
II 3.10 3.40 3.25 11 3.30 3-20
Avg}_ 3,40 3,50 3.45 Avgd . 3.48 3.42
Ration Task
C. High Low De sled back
cycle I 3.145 3-85 mse l 3.70 3.10
II 3.40 3.10 2 3.25 3.75
Avgq 3-&2 3ol$8
Ration Task
E, High Low Fo sled back
) . | 3.35 3.45 High|  3.35 3.50
Ration ‘
2 3.50 3.50 Low 3.60 3.35
Ration Task
Ge High Low H, sled bhack
I|Pasel 3,40 [4,00 | I | Phase 1 | 3,80 [3,60
C}’cle. Hlase 2 3.50 3.70 cycle Phase 2 3050 3070
II{Phase 1 |3.30 |2,90 IT| Phase 1 | 3,60 2,60
Phase 2 [3,50 [3.30 Phase 2 | 3.00 | 3.80
Ration Task
1, Task High Low Jo Ration sled back
I sled 3.60 B.7 1 High 3,90 | 2,80
Cycle back 3.30 4,00 | Phase Low 3.50 | 3,40 |
II[ sled 3.10 B.50 2| High 2,80 | 4,20
back 3.70 .70 Low 3.70 [ 3.30
Ration / Task
High Low
K. _ sled back sled back
I | Phase 1 4,00 2.80 3.60 4,40
Cycle Phase 2 3.20 3.80 3.80 3.60
II| Phase 1 3,80 2.80 3.40 2.40
Phzase 2 2.40 4,60 3,60 3.00
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TABLE 69

LEVEL OF ACCURACY OF THE STATEMENT THAT "THIS WOULD BE
A BETTER TEAM IF WE COULD ELIMINATE A FEV LEMBERS"
(QULSTICSKRAIRE B, ITEM 7-7)

Analysis of Variance

Source of de fe Mean Sguare F Significance
Variation Level

Cycles (t3) 2,1125 233 .

Pnases (t2) 2.8125 1,01 oo
Tasks (T) 2.8125 1,01 . »
Rations (R)
t1t2

t,T

4e5125 1463 5 &
041125 a " 3
346125 1.30 .
t1R 346125 1.30 . 3
t,1 12,0125 4e33 <05
R 046125 a -
t,t,T 4e5125 1.63 . s
tytR

- tlm

043125 <1 o
1.,5125 <1 o
9.1125 328 10
043125 < o o
27750 . o e

t,IR

1
1
1
1
1
1
1
1,
R 1 043125 a .o
1
1
i
1
1
tt,TR 1
64

‘Residual
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TABLE é9--Continued

Mean Values
Phase Task
Ao 1 2 Avge B. sled . back
‘vg 2.48 2085 2.66 Avg' 2.85 2048
Ration Task
C. High Low _ Dy 8led back
Cycle I 2005 2,95 Phase 1 3.05 1.90
II| 2.80 2.85
2 26 .
‘vgq 2.‘2 20% 5 3 05
Ration Task
E, High Low Fo sled back
1 2.30 2465 High| 2,70 215
Phase Rati
2 2,55 3.15 Low 3.00 2.80
4 Hi&;ti& Task
I Hmse 1l 1.% 2.86 I 21 e 1 ° o
cyc1° Phase 2 2.70 2,50 c’cle Phase 2 290 2.40
‘1r|Phase 1 [ 2.20]3.10 II| Phase 1 | 3.20 [2.00
Phase 2 2.% 3.20 Phase 2 2.‘0 «70
Ration Task
I, Task Héfg Low Jo Ration 3sled ck
I [ sled 24003, 1 [ High [3.39 [1.30
Cycle back 1.70]2.50 Phage Low 26 50
II[_sled 3.00]2.60 2 [ High [2.10 [3.00
back 260 3.10 h 3.20 3.10
Ration / Task
Low
K, 8led _back _sled  back
I | Phase 1 2,80 1.00 3.00 °
Cycle Phase 2 2,00 2.40 3.80 2.40
II maeL " 3.80 1.60 200 240 ‘
Phase 2 2620 . ) 3.60 2.60 3.%




;,6".

TABLE 7

LEVEL OF ACCURACY OF THE STATEMENT THAT “3CME GR ANOTHER
OF THE GUYS IS ALWAYS RUBBING SCLEZODY TH. WRCHG WAY'
(QUESTIONMAIRE B, ITCM 7-13)

Analysis of Variance

Source of d. fe Msan Square F Significance
Variation Level
Cycles (t3) 1 061125 a .
Phases (tp) 1l 0e1125 <1 o
Tasks (T) 1 646125 6e34 05
Rations (R) 1 0e3125 <1 i n
t1to i 1.0125 <1 .-
tl'l‘ 1 0s6125 <1 . o
tR | 545125 5428 <05
t,T 1 2.1125 2,02 -
t,R 1 043125 <1 ..
TR 1 0e3125 <1 oo
t,t,T 1 45125 Le32 05
ttoR 1 043125 <1 -
t,TR 1 1.0125 < 5 =
t,TR 1 17,1125 16.39 <001
t1t,TR 1 346125 3e46 e 10
Residual 64 1.0438 ..
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TABLE 70--Continued

Mean Values

Phase Task
As 1 2 Avge Be 8led back
II| 2.10 240 2425 IT1 2.45 2,05
‘vg 2.25 2032 25,29 Avg‘L ] 2.58 2600
Ration Task
C, High Low De sled back
Cyele i 2'00 2465 Phase 1| 2,70 1,80
I{ 2.45 2405
2 o5 o
Ration Task
E, High Low Fo sled back
1| 225 2,25 High| 2445 2,00
Phase Ration
2| 2.20 2eL5 : 2.70 24,00
Ration Task
Ge High Low H bagk
I |Phase 1 [2,20 | 2,60 I | thase 1 | 2,70] 2,10
Cycle |fhase 2 11,80 | 2.70 Cycle | Phase 2 | 2.70[1.80
11/ Phase 1 [2.30 | 1.90 II| Phase 1 | 270 1450
Phase 2 [2.,60 | 2.20 Phase 2 | 2,20 | 2.60
Ration Tagk
I, Task High Low Jo Ration sled back
I [ sled 2,2013,20 1| High 3010 1.40
Cycle back p ¢ Phase Low 2930 2420 |
back 2620 [1e90 Low 3,10 | 1480
Ration / Task
High
Ko A 8led back sled back
I | Phase 1 300 1.0 240 2480
cycle Phase 2 1.1.0 2620 4000 1040
II| Phase 1 3420 140 2420 1,60
Phase 2 2420 3400 2620 2.20




TABLE 71

LEVEL OF ACCURACY OF THE STATEMENT THAT "IT DCESN'T TAKE
MUCH TO GET AN ARGUMENT STARTED IN THIS TEAM"
(QUESTIONNAIRE B, ITEM 7-6)

Analysis of Variance

Source of de fo Msan Sgquare F Significance
Variation Level
Cycles (t3) 1 12,8000 797 «01
Phases (t3) 1 142500 a . o
Tasks (T) 1 244500 1.53 . .
Rations (R) 1 742000 4el8 05
tite 1 044500 a .
T 1 044500 a . 6
tR 1 28,8000 1793 001
t,T 1 16,2000 10.09 <01
tR 1 04500 < .o
TR 1 044500 < . s
t,toT 1 042000 <a .
t1tR 1 1.2500 <1 ..
t,TR 3 044500 a ..
t,TR & 1.8000 1.12 .o
tyt,TR 1 042000 <a ..
Residual 64 1.6062 - P *




TAELE 71--Continued

Mean Values

Phase Task
A, 1 2 Avg. Be 8led back
cycle I 3-1.‘3 301L5 3027 Cycle I 3035 3.20
II| 2.45 2655 2:50 II 275 2625
Avg 2.78 3.0) 2.89 Avqu__ 3.05 2.72
Ration Task
C. High Low D sled back
Cycle I | 2040 4el5 Phase 1| 3.40 2.15
II 2.80 2.20
2 L 2 2.70 330
Avgq__ 2450 3.18
Ration Task
E, High Low Fo sled back
1l 2.55 3400 High 2485 2635
Phase Ration . >
2 2,65 3435 3425 3,10
G HiR:tif:w g]qT“hgk ‘%
le gn i H
I Phase 1 2640 | 36 I !E’O 1 367 e
Cycle Phase 2 | 2,40 | 4.50 Cycle Phase 2 | 3.00 | 3,90
11l Phase 1 | 270 | 2+20 II{ Phase 1 | 3.10|1.80
Phase 2 | 2.90 [2.20 Phase 2 | 2,40 | 2,70
Ration Task
I, Task High Low Jo Ration sled back
I sled 250 4020 1l ] High 30‘;0 1.70
cy'cle back 2'30 4010 n)a” Lov 301 2.60
IIl sled 3.20 2630 2 High 2430 | 3.00
back 2440 R.10 Low 3010 | 3.60
Ration / Task
High Low
K, _ sled back sled back
I Phase 1 3.20 1 060 4.20 3.40
cycle Phase 2 1.80 3.00 4.20 4.80
II mse 1 3060 1 080 2.60 1.80
Phase 2 2.80 3.00 2090 2.,40




TABLE 72

LEVEL OF DEING AFFECTED I THE PAST (CUR BY ARGUMENTS
(G0N HOUR CUESTIOWFAIRE [4], ITEN 6-11)

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
Cycles (t1) 1 244500 2.56 ..
Phases (tp) 1 0.C000 a ..
Tasks (T) 1 00500 < ..
Rations (R) 1 142500 le31 -
t1to 1 040500 <a ..
T 1 02000 < ..
t1R 1 00000 <1 ..
t,T 1 244500 2456 ..
tR 1 04500 <1 ‘o
TR 1 02000 <1 ..
4,7 1 7 2000 753 01
t R 1 02000 <1 ..
TR 1 0e4500 <1 ..
t,TR 1 540000 5023 «05
tyt,TR 1 142500 1.31 ..
Residual 64 069563
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TABLE 72-~Continued

Mean Values

Phase Task
\, 1 2 Avge Be aled back
I 1655 1660 1653 Cycle I 1,65 1a50
Cycle
IXL 195 1.90 1.92 I1 1.90 195
Avgd__1.75 175 175 Avge le72 172
Ration Task
C. High Low D sled back
Cycle I |— Lok Je70 Phase 1 1695 1,55
II 1080 2.05 2 1.60 1.90
Avg. 1,62 1.88
Ration Task
E, High Low Fo sled back
Phase 1 170 1.2 High \ 1,69 1455
Ration
2 le55 1625 Low 1e95 190
5 Hingtif:w Task
H
(]
I |Phase 1 l‘.%O 1e50 I E 86 1 | 1450 | 1480
Cycle. Phase 2 1le30 1.(_3‘0 Cycle Phase 2 | 1,350 |1.20
II Phase 1 1e820] 2610 II__lihaae 1 2.0 11250
se 2 1eZ0] 2400 Phase 2 | 3,40 (2440
Ration Task
I. Task High Low Je Ration sled back
Cycle back 1450 15 Phase Low 1080 {130 |
II 818d 1080 2.90 2 H;sh 1,10 | 2690
back let0] 20108 Iﬂ 2610 |1450
) Ration / Task
High Low
K, sled back sled back
I | Phase 1 leS?) Le/0 1920 2250
Cycle Phase 2 RSN 1690 2a00 1420
II| Phase 1 A 120 PPYAS) 1.80
Phase 2 1720 2940 1462 2al0
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TABLE 73

LEVEL OF BEING AFFECTED IN THE PAST HOUR BY
IRRITATION WITH TEAMMATES
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-7)

Analysis of Variance

Source of de Lo Mean Square ¥ Significance
Variation Level

Cyoles (t3)
Phases (t32)
Tasks (T)
Rations (R)

t1t2
T

063125 <1 o o

1

1 0.0125 a

1 040125 a

1 15125  1a15

1 1.0125 a -

1 1e5125 15 ..
tR 1 03125 a 5
t,T 1 15125 1.5 ..
t,R 1 2.8125 213 ..

1

1

3

1

1

1

64

TR 2.1125 1.60 ..

tlf,zr 1,0125 <1 . o

YR
TR

tzn

tltzn
Residual

0.6125

)

1,0125 <1 : B .
19,0125 1hoi2 - <001
45125 3642 «10
1.3188 oo oo
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TABLE 73--Contirived

Mean Values .
Phase Task
4de 1 2 Avgs Be =sled back
Cycle I 2425 2450 2,38 Cycle I 2250 2225
II|  2460| 2440 2450 I3 2435 2465
Avg 2042 | 2645 | 2ekk Avgd . 2:42 2045, |
Ration Task
C, High Low De 8led back _
Cyele I 2645 | 2430 Phase 1 2455 2630
II 2470 2430 2 2430 2,60
Avg‘ 2.58 2030
Ration Task
E, High Low Fo 8led back
Phagse 1 275 2410 - High 2440 275
5 mﬂ;tion Task
3o R E! !l%
I |Phase 1 :.%6 %o% I e 1 ol fof%_
Cycle |Fhase 2 | 2.30] 2,70 Cycle | Phase 2 | 2¢60 [2.40
11| Phase 1 290 2,30 II| Phase 1 | 2470 {2450
Phase 2 | 2+50| 230 Phase 2 | 2,00 [2.80
Ration Task
I, Task High Low Jo Ration _sled back
I sled [ 2,30 ] 1| High 3,20 12,30 |
Cycle back 2,60 | Phase Low 1090 12,30 |
II| sled 2650 | 242 2 High 1460 | 3020
back 2,90 | 244 Lew 3400 | 2,00
Ration / Task
Low
K B8led  back sled back
I | Phase 1 3420 2,00 |  1.60 2420
Cycle Phase 2 __1e40 3220 L.BO___lL
II| Phase 1 3420 2460 s2¢20 24,0
Phase 2 1.80 | 3420 2420 240
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TABLE 74

LEVEL OF ACCURACY OF THE STATEMENT THAT ''SOME PEOPLE IN
THE TEAM ARE TOO SMART TO SAY WHAT THEY REALLY THINK"
(QUESTIONNAIRE B, ITEM 7-1)

Analysis of Variance

3&?& de. Lo Mean Square F Is‘eiﬁificance
Cycles (t3) 1 1.0125 a .
Phases (tp) 1 046125 a . #
Tasks (T) 1 06125 < oo
Rations (R) 1 006125 4 .
tytn 1 145125 a 2 i
tyT 1 001125 a . »
1R 1 748125 3ek2 o0
t,T 1 1.,0125 a oo
tR 1 1.5125 a i &
TR 1 040125 <a S
t,t,T 1 1.5125 a . i
ttoR 1 001125 a -
t,TR 1 1,0125 a v n
t,IR 1 19,0125 8431 01
t1t,IR 1 000125 a 5
Residual 64 242875 & W ‘w




TABLE 74--Continued

Mean Values
Phase Task
a.. X 2 Avg. B. aled - back
I 3.10 3420 3.1 Cycle I 3420 3.10
Orele 1735 | 2.7 2.95 1 3.05 2.80 |
Ration Task
C. High Low De 8led back
Cy‘le I i 2055 2075 m" 1 3.10 3.15
II 70 3.15 2 3.15 2.75
Avg ¢ 3.12 2.95
Ration Task
E, High W Fo sled back
1 335 2,90 Eigh «20 3.
Phase et 3 05|
2 2.90 3.00 Low 3.05 2.85
a R;tion Task
Je
1 (Pase T T3.00 1266 I 'H_hmo TR TR
Phase 2 | 3.10 | 3.20 Cycle | Phase 2 | 3,50 | 2.
cle
o II{Phase 1 | 3.50 |2.90 II( Phase 1 [ 3430 3.00! ]
se 2 | 2430 | 3.10 Phase 2 | 2,80 | 2,60
Rat%:;: % B Task
ie Task High o Ration sl ?%
I Sld 3. 0 |2e 1 ] Hixh j'ﬁ. °
cyulo backL 3“0 2.86' Phase Low 240 | 3
II| sled 2.70 |3.40 2 High 2.60 | 3.20
back 2.70 |2.90 Low 3470 | 2,30
Ration / Task
£ Low
lo al%, back sled back
I [ Phasel | 4. [ 3.20 1%@ 3
Cycle Phase 2 3 3.60 3.60 2.20
II| Phase 1 3e 2060 3.00 3.‘0
Phase 2 1.80 ~ 2,80 3,80 2.40




TABLE 75

LEVEL OF ACCURACY OF THE STATEMENT THAT "THE TEAM
AS. A WHOLE MAKES IMPORTANT DECISIONS"
(QUESTIONNAIRE B, 1TEM 7-8)

Analysis of Variance

Source of de. fo Mesn Square r Significance
Variation Level
Cycles (t1) 1 244500 1.22 5 &
Phases (t3) 1 062000 <a 5 &
Tasks (T) 1 0.0000 a ‘o
Rations (R) : § 042000 a .
t1to  § 244500 1422 .
t,T 1 640500 302 10
t1R 1 144500 712 01
,T. 1 040000 a .
tR 1 342000 1.60 o
TR 1 1.8000 <a i
t,toT 1 0,0500 a 2 %
t9toR 1 040500 a . »
t,TR 1 040500 a -
t,TR 1 0.2000 Q .o
t1t,TR 1 40500 2,02 .« »
Residual 64 2,0000 5 & -
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TABLE 75-——Continued

Mean Values
Phase Task
o 1 2 Avge Bs slea back
Cyele I Sogj 5.@ 5.73 Cycl. I :.‘i_ _q,._ﬁm__
T [ 5.5 | 5.60 | 5.38 I]_ 5.62 5,10
Avg{_3+50 5.60 5455 Avgd D33 | _5.%35
e ———— || e RGO Task
' C. High Low Dy sled baok
Cycle I | 6-10 235 Phase 1| 5.30 5¢50
II{ 4.90 585
2| 5.60 «60
"81 5050 5.& s
Ration Task
E, High Lgw P, sled  back
1 5.25 5.75 5.65 5.
Phase Ratd High 23
2| 5.33 5.45 Low | 5.45 5.7
. E;tion Task
.ﬂrmm
I [Phese 1 "‘Gl.y.&a" 5.70 I el | 5,60[6.10
‘ Cyclo Phase 2 6020 5.00 c,clg Phase 2 5030 5.”
II|Phase 1 | 4.50 | 5.80 II| Phase 1 g,‘g 4290
Phase 2 5930 | 5490 Phase 2 «90 | 5.30
Ration Task
I, Task Hﬂ%‘l Low Jo Ration sled
I sled 0.00 j4.90 1 High ﬂ».? 520
Cycle back 6.205.80 Phage | Low 5.70 5,80 |
back 44505.70 Low 5.20 | 5.70
Ration / Task
High Low
K, back sled back
I HIIBCJ].r S5e 6-& 5.60 5-m
cyel. Phage 2 60‘0 6.(!) 1..20 50”
II[ Phase 1 5.00 4+00 5.80 5.80
Phase 2 5.& 5.(!) 6_-2Q 5-&
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TABLE 76

LEVEL THAT "ASKING INSTEAD OF ORDERING" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-5)

Analysis of Variance

Source of de Lo Mean Square F Significance
Variation Level
Cycles (t7) 1 0.0500 <1 s =
Pnases (t2) 1 0.2000 <1 . o
Tasks (T) 1 1.8000 <1 5 W
Rations (R) 4 1.2500 <1 5 &
tit2 1 0.2000 <1 . @
T 1 0,8000 <1 o
t1R 1 2.4500 1.13 .
t,T 1 2.4500 1.13 -
tR 1 1.8000 <1 ..
TR 1 0.2000 <1 .
t,toT 1 14.4500 6.66 «05
t1tR i 0.0000 <1 ..
t,TR 1 1.8000 <1 ..
t,TR 1 1.2500 <1 &
tyt,TR 1 4.0500 1.87 o e
Residual 64 2,1688 .. ..




275

TABLE 76--Continued

Mean Values

Phase Task
Ae 1 2 Avge Be 8sled back
Cycle I | 4,70 | | 4,70 Cycle I _4,65 L4y T75
II| 4.75 4.55 4L.65 11 440 4,90
Ration Task
C. High Low Do 8led back
Cy-cle I - ‘5075 ‘6-65 msel 4.25 5-05
II 4,35 4,95 2 L.65 4.60
Avg e h.55 La80 |
Ration Task
E, High Low Fo_ s8led back
1 475 4,70 High 4.35 4.75
Phase i Bation
2 4.35 4.90 ; 4.70 4.90
Ration Task
Ge High Low H, bagk
I |Phase 1 4.90 | 4.50 I | Phase 1 L.90 | 4.50]
Cycle, |fhase 2 |4,60 |4.80 Cycle | Phase 2 | 4.40 | 5.00
11| Phase 1 | 4.60 |4.90 11| Phase 1 | 3.90] 5.60
Phage 2 | 4,10 |5.00 Phase 2 | %.90 | 4.20
Ration Task
I, Task High Low Jo Ration sled back
I sled L.50 1 High Le50 | 5,00
Cycle | back Phase Low 4,30 5,10
II| sled 0 2 High 4,20 | 4.50
back 4.505.30 Low 5.10 [ 4.70
Ration / Task
. Low
K. 8led _back sled back
I | Phagse 1 __ 4,80 500 5,00 4,00
Cycle Phase 2 4,20 5,00 4.60 5,00
II| Phase 1 4,20 5.00 3.60 6.20
Phase 2 4,20 4,00 5.60 4L.L0
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TABLE 77

LEVEL OF ACCURACY OF THE STATEMENT THAT "SOME PEOPLE
IN THE TEAM CAN PUSH THE OTHERS AROUND"
(QUESTIONNAIRE B, ITEM 7-4)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t3) 1 0e4500 a . ®
Phases (t2) 1 342000 364l 10
Tasks (T) 1 540000 5¢33 005
Rations (R) 1 0,0500 a %
t1to 1 1.8000 1. -
tqT 1 342000 341 .20
R 1 004500 <1 ..
t,T 1 244500 2,61 -
R | 1.8000 1.2 -
TR 1 02000 <1 o o
ttoT | 844500 9.01 01
t1toR ] 042000 < ..
t,TR 1 042000 < ..
t,TR 1 11,2500 12,00 <001
t1t,TR 1 640500 6445 «05
Residual 64 049375




TABLE 77--Continued

Mean Values

Phase * Task
A, 1 2 Avge Be sled back
cycle I ] 1085 2e55 2,20 Cycle I 2.65 1475
II| 2.00 | 2.10 2,05 I 2.10 2,00
ng 1692 2e32 2.12 Av€'L-3°38 1.88
Ration Task
C. High Low D, s8led back
Cy'cle I - 2.15 2.25 Phase 1 2,00 1.85
Avg 2,13 2.10
Ration Task
E. High Low Fo sled back
Phase 1 2.10 1475 Rabice High 2435 1.95
2 2620 2645 240 1.80
" Ration Task
. High Low Hy sled bagk
I [Pnase 1 | 2.00]1.70 I [ Phase 1 | 1.80] 1.90
Cycle. |fhase 2 2,30 | 2.80 Cycle | Phase 2 | 3.50| 1.60
11| Phase 1 2.20 | 1.80 II| Phase 1 | 2,20 1.80
Phage 2 2,10 | 2,10 Pnase 2 | 200 | 2.20
Ration Task
I, Task High Low Jeo Ration sled back
I sled 2.60 |2.70 1 High 2.50 | 1.70
cycle back 1 070 1e 0 Phase LOH 1 050 2.00
II| sled 2.10 2,10 2 High 220 | 2.20
mc]{ 2.20 1.80 LGV 3Q30 1 060
Ration / Task
High Low
K. sled back sled back
I | Phase 1 2.60 1.40 1.00 2.40
CYCIB Phase 2 2060 2.00 401‘-0 1020
IT Phass 1 2040 2.00 2000 1 .60
Phase 2 1.80 2.40 2,20 2,00
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TABLE 78

LEVEL THAT "PLAYING FAVORITES" HOLDS IN THE TEAM
(QUESTIONNAIRE C, ITEM 3-8)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level
Cycles (t1) 1 2.,1125 <1 _—
Pnases (t2) 1 0,0125 <1 .S
Tasks (T) 1 0.6125 <1 ..
Rations (R) 1 5.5125 1.94 _—
t1to 1 5.5125 1.94 ia
4T 1 0,0125 <l1 oo
tR 1 0.1125 <1 oo
t,T 1 1.5125 <1 .
TR 1 0,0125 <1 .o
TR 1 0.0125 <1 P
t 8T 1 6.6125 2.33 oo
tytR 1 0,3125 <1 T
t,TR 1 0.6125 <1 .
t,TR 1 10.5125 3.70 .10
t1t,TR 1 1.0125 <1 .« #
Residual 64 2.8438 - .« e




279

TABLE 78-—Continued

Mean Values

Phase Task
Ag 1 2 Avge Be 8led back
Cycle I |-3.20 | 265 | 2,92 Cycle I{ 2,85 3,00
1| 2.35 2.85 2.60 I 2.5 2.70
Ration Task
C, High Low Do sled beck
Cycle I L 3.15 2.70 mse l 2-55 B-w
II 2.90 2.30 2 2.80 2,70
Avg e 3,02 2.50
Ration Task
E, High Low Fo sled back
Ration
2 3.00 2.50 Low 2.40 2.60
G Ty s
0 aigh H —8led back
I [Phase 1 |3 50 2.00 1 [Pase 1 5,70 [3.70
Cycle, |fhase 2 | 2,80 (2,50 Cycle | Phase 2 [3.00 [2.30
I7|Phase 1 [ 2.60 |2.10 II| Phase 1 |2.40 | 2.30
Phase 2 3.20 | 2.50 Phase 2 [2.60 [ 3.10
Ration Tasgk
I, Task High Low Jo Ration sled ck
I sled 3.002.70 1| High 3.20 | 2.90
Cycle back 3.301]0.70 Phase Low 1.90 | 3.10
II| sled 2,90 12,10 2] High [2.70 [3.30
back 2.902,50 Lew 2.90 | 2.10

Ration / Task

Low
K, 8led _back sled back
I | Phase 1 3.40 3.60 2,00 3,80
Cycle Phage 2 2,60 3.00 3.40 1.60
II| Phase 1 3.00 2.20 1.80 2.40
Phase 2 2.80 3.60 2.40 2.60
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TABLE 79

LEVEL OF BEING AFFECTED IN THE PAST HOUR
BY RESPECT FOR TEAMMATES
(NOON HOUR QUESTIONNAIRE [A], ITEM 6-10)

Analysis of Variance

060125

t1tR

t,TR 000125

t, IR 201125 1.17

2

t1t,TR 043125 a

Source of de feo Mean Square F Significance
Variation Level
Cycles (t1) 1 046125 <A ..
Pnases (t2) 1 046125 A ..
Tasks (T) 1 040125 <1 ..
Rations (R) 1 1.0125 <A .o
t1to 1 043125 a >
t1T 1 2.8125  1e55 ..
t1R 1 9.1125  5.03 «05
toT 1 046125 <1 . o
tR 1 1.0125 a ..
TR 1 0e3125 <1 —
t,toT 1 043125 < .«

1 <1

1 <1

1l

1

64

Residual 1.8125
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TABLE 79~--Continued

Mean Values

Phase Task
4, 1 2 Avge Be 8led back
Cycle I 520 525 522 Cycle I 205 4;3@
II| 5425 | 5455 5040 I1  5.60. 520
Avgd  5e22 | 5,40 5031 Avgd 232 | 530
Ration Task
C, High Low De 8led back
Cycle I | 2e45 5200 Phase 1 5415 5430
II 4695 5e85 2
«50 °
Avgd_ 5420 542 55 530
Ration Task
E., High Low Fo sled back
1 5400 5645 High 5,15 5425
Phase Ration e
2 540 540 : 550 535
" Rﬁtilo:v Task
. Hig H, sled back
I [Phase 1 5e50] 5610 I [ Phase 1 | 5,00 [ 5440 |
Cycle Phase 2 5060| 490 Cycle Phase 2 | 5410 | 5440
11| Phase 1 4e70| 5480 II| Phase 1 | 530 | 5¢20
_ Phase 2 5¢20| 5090 Phase 2 | 290 | 5,20
Ration Task
I. Task High Low Jeo Ration sled back
I sled 5420 | 490 1 High 470 | 5430
Cycle back 5070 | 501 Phase Low 5460 | 5430
11| sled 5410 | 6410 2 | _High 5460 | 5420
back 4480 | 5460 Low 5¢40 | 5440
Ration / Task
High Low
Ko 8led _back sled back
I Phase 1 4080 5480 5.20 5200
Cycle Phase 2 5460 5460 af0 5420
II| Phase 1 A.60 4080 6-00 5;60
Phase 2 5460 L¢80 6420 5660
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TABLE 80

LEVEL OF ACCURACY OF THE STATEMENT THAT '"THE TEAM
NEEDS FEWER CHIEFS AND MORE INDIANS"
(QUESTIONNAIRE B, ITEM 7-16)

Analysis of Variance

Source of de fe Mean Sguare F Significance
Variation Level
Cycles (t3) 1 0.6125 4 3 ®
Phases (t3) 1l 1.,0125 <1 . .
Tasks (T) 1 2.1125 < ..
Rations (R) 1 043125 < .
t1to 1 0.3125 <1 .o
t,T 3 0.6125 <1 v s
tiR 1 445125 1.77 5 »
t,T 3 2.8125 1.10 -
tR 1 040125 a ..
TR 1 346125 1le42 .
48T 1 10,5125 4el2 «05
tytR 1 040125 ! ..
t,TR 1 1.0125 3 | . .
t2TR 1 1045125 4el2 «05
tt,TR 1 45125 .77 | . .
Residual 64, 245500 .. ..
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TABLE 80-=Continued

Mean Values

Phase Task
4, 1 2 Avg,. Be 8led back
Cycle I | 230 2640 2.35 Cycle I| 2.60 210
II| Re35 2470 252 I7 2.60 245
Avg 2632 2455 244, Avgd 2460 2.28
Ration Task
C. High Low De 8led back
Cycle I L 2+05 2465 Phasgs 1 2.30 2635
II| 2.70 2.35 2 2.90 2.20
Avgd 2.38 2.50
Ration Task
E, High Low Fo sled back
Phage 2025 2440 —— High 2.75 2.00
2 2.50 2060 2.45 2.55
. Ration Task
o High Low H Egﬁ ?gﬁ
I |Phase 1 2.-&— 2.60 I | Phase 1 o .
Phage 2 210 | 2,70 Cyvel Phase 2 | 3420 | 160
Cycle. ycle
IT|Phase 1 [ 250 [ 2.20 ITI| Phase 1 | 2.60/ 2.10
Phase 2 | 2,90 [ 2.50 Phase 2 | 2,60 [ 2.80
Ration Task
I, Task High Low Jeo Ration sled back
I [ sled 2.40]2.80] 1| High [2.80 [1.70
Cycle back 1.70|2650 Phasge Low 1.80 3.00
back 2.30[2.60 Low 3.10 | 2,10
Ration / Task
High Low
K, _ 8led back sled back
I Phage 1 2.40 1 060 1 .60 3.60
Cycle Phase 2 2.&0 1 «80 4.% 2 1 .40
II m&se l 3.20 1-80 2.00 2040
Phase 2 3.00 2.80 2.20 2.80




TABLE 81

LEVEL OF ACCURACY OF THE STATEMENT THAT "NOT EVERYONE
HAS A CLEAR IDEA OF WHAT HE IS SUPPOSED TO BE DOING"
(QUESTIONNAIRE B, ITEM 7-19)

Analysis of Variance

Source of de £o Mean Square F Significance
Variation Level
Cycles (t1) 1 048000 <a .
Prases (t2) 1 08000 <1 ©
Tasks (T) 1 004500 <1 -
Rations (R) 1 1248000 Le'TT 05
t1to 1 1.8000 <1 o
t,T 1 04500 <1 o
t1R 1 2/,42000 9.03 ol
t,T 1 004500 <1 5
tR 1 0.8000 <1 .
TR 1 0e4500 <1 .
tytT 1 1840500 6473 05
tytoR 1 048000 < ..
t, TR » & 040500 <1 .
t,TR 1 640500 2426 5 B
t1t,TR 1 04500 < -
Residual 64 246812
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TABLE 81--Continued

Mean Values

Phase Task
Ae 1 2 Avg. B. 8led back
Cycle I 3615 2465 2490 Cycle I 2475 3005
II] 3.05 3615 3.10 I1 3.10 3010
Ration Task
C. High Low De sled. back _
Cycle I | 305 2475 Phese 1| 3,10 3,10
IT{ 2.15 4e05
2 247 °
Avgd _2.60 3640 : 3205
Ration Task
E, High Low Fo sled back
~ Phase Ration
2 240 340 3640 3040
Ration Task
Go High Low H, sled bagk
I |Phase 1 [3.30 | 3.00 I [ Phase 1 | 2,60] 3,70
Cycle |Fhase 2 [2.80 | 2450 Cycle | Phase 2 | 2,90/ 2440
II Phage 1 230 3,80 II| Phase 1 3060 2450
Phase 2 (2,00 | 4430 Phase 2 | 2,60 | 3470
Ration Tagk
I, Task High Low Jo Ration sled back
I sled 228012470 1] High 13,00 |2,60
Cycle back 323012480 Phase Low 3020 3’60
II| sled 2,1014010 2 Higk 1,90 |2.90
back 2420|4400 Low 3460 3420
Ration / Task
High Low
K. 8led _back sled back
I H’]&Se 1 3.00 3.60 2.20 3.80
II Phaae 1 3000 1.60 Le20 3040
Phase 2 1620 _ 2480 400 460
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TABLE 82

LEVEL OF ACCURACY OF THE STATEMENT THAT 'SOME MEMBERS OF
THE TEAM DON'T REALLY KNOW WHAT THEY ARE HERE FOR"
(QUESTIONNAIRE B, ITEM 7-15)

Anzalysis of Variance

Source of de Lo Mean Square F Significance
Variation Level
Cycles (t3) 1 0,0125 A ‘e
Phases (t2) 1 0.1125 Q -
Tasks (T) 1 2.,8125 a .
Rations (R) 1 2.8125 a =
titn 1 2.8125 2 . .
T 1 0.3125 a .
;R 1 21,0125 579 «05
.7 1 545125 1.52 ..
tR 1 0.0125 a ..
TR 1 2.1125 a oo
t, toT 1 1,0125 <a ..
t1toR 1 000125 a ..
t,TR 1 he5125 124 ..
t, 1R 1 060125 <a ..
tyt,TR 1 040125 a .
Residual 64 346312
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TABLE 82—Continued

Mean Values

Phase Task
A, 1 2 Avg, B. s8led . back
Cycle I 3.35 2.90 3013 Cycle I 3e25 3200
1| 3.00 | 3.30 3.15 I 3.40 | 2,9
Avgy_ 3.18 3.10 3014 Avgd 333 | 2,95
Ration Task
C. High Low De sled back
Cycle I | 3e45 2480 Phase 1| 3.10 3425
II| 2645 3.85
2
Avg‘ 2.95 3.33 3.55 L
Ration Task
E. High Low F. sled back
Phase Ration
2| 29 3.30 -Low 3.35 330
G B oy -
(] H‘
I |Phase 1l | 3,70 ] 3.00 I | Phase 1 o 3.&
Cycle |fhease 2 | 3,20 | 2460 Cycle | Phase 2 | 3.50 | 2.40
II|Phase 1 | 2,30 | 13,70 II| Phase 1 | 3,10/ 2,90
Phage 2 2.60 | 2.00 Phase 2 | 3,70
Ration Task
I, Task High Low Jo Ration sl ck
I Eled 3-50 3;90 1 Hiﬂ 301 °
Cycle back 3.40 [2.60 Phase Low 3.10 [3e
II sled 310 [3.70 2 Hi& 3.50 R.30
back 1.80 |4.00 Low 3.60 [3.00
Ration / Task
High Low
K, _8led back sled back
I Phase 1 3.10-0 4.«) 2080 5 3,30 |
CYCIB Phage 2 3060 2.80 3.20 2.00
II| Phase 1 2080 1.80 3240 400
Phase 2 3440 1.  1.80 4200 4200




TABLE 83

SUEJECT ESTIMATION OF OWN TEAM'S PERFORMANCE DURING PHASE
(QUESTIONNAIRE B, ITEM 1)

Analysis of Variance

‘s':rm-in 1:: de fo  Mean Square F wm
Cycles (t1) 1 0,0500 a .
Phases (t2) 1 0e4500 a -
Tasks (T) 1 0.8000 a . »
Rations (R) 1 0.0500 a &
t1tp 1 0.8000 a .
t,T 1 0.0500 a .
tR 1 342000 3ek8 10
T 1 040500 a .
R 1 0.8000 a -
TR 1 044500 a .o
t,t,T 1 342000 3ek8 10
ttR 1 1.2500 1.36 .
t, TR 1 048000 a i@
t,TR 1 042000 a -
tt,TR 1 040500 a o #
Residual 64 0.9188 g A
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TABLE 83-—Continued

Mean Values
Phasze . Task
#, 1 2 Avg. Be -sled back
c’ch I 5-80 5075 7 cycl. I 5.70 5-‘5
II| 5.55 | 5.90 72 13 .
Avg 5.68 5.82 575 Avg'__5o65 5.85
Ration Task
C, High Low Do 8led = back _
cycle I . 6.00 5955 MSO h 5-55 5.”
II 5055 5.90
2 .7 ®
~ Ration | Task
E, High low Fo  sled back
1 5.80 555 High 575 5.80
Phase Ration
2 5.75 5.9C Low 5¢55 5.90
4 HiR:tion Task
leo s _Em____ﬂm_m
I Phase 1 6,00 ! 5.% I el 50” 5,70
. Phase 2 6,00 | 5.50 Gycl Phase 2 |5.50 6.00
le, e
s 1T[Phase 1 | 5.60 | 5.50 II| Phase 1 [5.20 5.90
Phage 2 5050 6030 Phase 2 6.@ 50”
Ration Task
I, Task _High Low Jeo Ration Bl pack
I sled 5,90 1| High 570 | 5490 |
cycle back 6,105.60 Phase Low 5@ 5,70
1I| sled 5.60 [5.60 2 High 5.80 | 5.70
back 5,50 [6.20 Lew 5,70 | 6.10
Ration / Task
T Low
K, sled _ _back sled back
I Phase 1 3.00 6.00 5.80 50‘0
Cycle Phase 2 5.80 6.20 5.20 5480
II mse 1 5040 W 5.m . 6.00
Phase 2 5,80 ) 5120 6020 6.40
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TABELE 84

SUBJECT SATISFACTION WITH BEING WITH PRESENT TEAM
(QUESTIONNAIRE B, ITEM 3)

Analysis of Variance

Source of de Lo Mean Squarse F Significance
Variation Level
Cycles (t1) i 11,0125 a .
Phases (t2) 1 046125 < .
Tasks (T) 1 2,1125 2,01 . n
Rations (R) 1 36125  3ekd *10
) 1 2.8125 2,67 5
t,T 1 1.0125 a -
t,R 1 71125 1630 <001
.1 1 2.8125 2.68 . &
tR- 1 0.6125 a e
TR 1 346125 Jehk 10
t 6T 1 0.6125 a ..
tyt R 1 2.8125 2467 6
t,TR 1 003125 L4 8 .
t,TR 1 1.0125 a e
t1t,TR 1 046125 a ..
Residual 64 1,0500 .o




291

TABLE 84—Continued

Mean Values
Phase Task
Ay 1 2 Avge B. sled back
Cycle I [5.15 5,70 5,42 Cycle I 5,15 5.70
II{ 5.75 5.55 5.65 I 5,60 5.70
Avgd 5,45 5,80 5,54 Avgd ___5.38 5.70
Ration Task
C. High Low D. sled back
Cyele I |—6.10 4.75 Poase 1 5.10 5.80
II 5,40 5,90
= 'k [} 2
avgd _ 5.75 5.32 200 2,60
Ration Task
E. High Low Fo sled back
1 5,75 . 5,15 High 5.80 5.70
Phase Ration
2 5,80 5,50 Low 4,95 5,70
" Hj-Rm:d.on Task
Je gh Iw _ﬂ.m_m
I |Phase 1 6.10 1 4. 20 I Phase 1 4,60 | 5,
Cycle |fhase 2 | 6,10]5,30 Cycle | Phase 2 |5.70 | 5,
1I(Phase 1 | 5.401 6.10 II| Phase 1 |5.60 | 5.
H.‘IB.SG 2 5.40 1 5.70 Phase 2 ‘éﬁ 5.
Ration Tagk
I. Task High Low Jo Ration sled back
I| sled .10 14.20 1| High }5,50 [ 6.
Cycle back 6,10 [5.30 Phase Low 4,70 | 5,
II| sled 5,50 |5,70 2 { High 6.10 | 5.4
back 5.30 |6.10 Low 5.20 | 5.8
Ration / Task
Low
K, sled _back sled back
I | Phase 1 . 6,40 3.40 5,00

Cycle Phase 2 5.80 5,00 2,60

5,80
6.40
II| Phase 1 5,20 5.60 6.00 6.20
Phase 2 5.80 1 5,00 5,40 6,00
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TABLE 85

LEVEL OF ACCURACY OF THE STATEMENT THAT "EVERYBODY
ALWAYS PULLS TOGETHER TO GET A JOB DONE"
(QUESTIONNAIRE, ITEM 7-5)

Analysis of Variance

me: 1::; d. fo  Mean Square F iiﬁﬁmnee
Cles (t1) 1 244500 1,85 i ®
Prages (tp) 1 044500 4 s e
Tasks (T) 1 042000 < ..
Rations (R) 1 0.8000 Q ..
t1to 1 040000 <a ..
9T 1 040500 a ..
R 1 144500 10,51 01
t,T 1 0,0500 a .
tR 1 044500 4 ..
TR i 0.0000 < ..
t 6T 1 040000 < ..
ttR 1 048000 < .
t,TR 1 040500 a ..
t,TR 1 1.2500 a .
tyt,TR 1 540000 3477 10
Residual 64 1.3250




TABLE 85--Continued
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Mean Values

Phase Task
o 1 2 Avge B. sled back
Cyelo I 6005 50% 5.98 Cycle I 5.95 6‘@
1x| 5.70 | 555 5.62 11 5,55 5,70
Avg 5.88 5.72 5.80 AVBQL _ 5.75 5.85
Ration Task
C, High Low D, sled back
Cycle I 6.30 5.65 Phase 1 5.80 5.95
Avgd__5.70 5.90
Ration Task
E, High Low Fo s8led back
1| 5,70 b High| 5.65 5473
Phase 05 Bati
2 5.70 5.75 Low 5085 50”
G Hingtif:w H .
le oW " aled
I |Phase 1 |6.40 [5.70 1| Phase 1 | 6,00 [6.10
Cycle Phase 2 |6.20 |5,60 Cycle Phase 2 | 5,00 [5.90
IT|Phase 1 | 5.00 |6.40 II| Phase 1 | 5,60 |5.80 |
86 2 |5.20 |5.90 Phase 2 | 5,50 (5,60 |
Ration Task
I, Task High Low Jo Ration _sled  bsck
I sled 6,30 | 5,60 1| High 550 |5.,90 |
Cycle back 6,30 | 5.7 Phase Low 6210 16,00
II sled 500 6410 2 His 5.& 5060
back 5020 6.2§ Lew 5060 S5e
Ration / Task !
High Low
K, sled back sled back
I Phagse 1 6.“) 6-80 6.& 51@
cyele Phase 2 6060 5080 5.20 6.00
II Phase 1 5.00 5.00 6.20 6.60
Phase 2 5400 5¢40 6.00 5.80
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TABLE 86

LEVEL OF ACCURACY OF THE STATEMENT THAT ''MEMBERS
OF THE TEAM WORK WELL TOGETHER AS A GROUP"
(QUESTIONNAIRE B, ITEM 7-10)

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
Cycles (t1) 1 063125 a 5
Phases (tp) 1 0.1125 a -
Tasks (T) ' ! 0.1125 | a .o
Rations (R) 1 140125 1,00 .o
t1t2 1 0.1125 < oo
T 1 1.0125 1,00 ..
tR 1 21,0125 20675 «001
t,T 1 1,0125 1,00 i@
tR 1 0.6125 < .
TR 1 003125 4 .
¥, tT 1 0.0125 8 | . &
t1tR 1 0.1125 <1 o o
t,TR 1 0.1125 3 o o
t,TR | 261125 2,09 oo
t)t,TR 1 046125 a .o
Residual 64 1.0125 .o o
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TABLE 86——Continued

Mean Values

Phase Task
!l. l 2 Avg. Bo Sled hck
I 5085 5085 5-85 Cycle I; 570 6.00
Ration Task
C. High Low D. sled bagk
Cycle I | _6.25 2'45— Phase 1 5460 5.90
II 510 o35
2 . o2
avgl_5.68 5.9 2220 2025
Ration Task
E, High Low Fo sled back
1 5e55 5495 High| 5.70 5.65
Phase Ration
2 5080 5.85 X 5.80 6.m
G g o Feek
o g H
I |Phase 1 6,20 [5.50 I | Phase 1 |5, ’2.“‘10
Cycle, |Fhase 2 |6.30 |5.40 Cycle | Phase 2 [5.80 |5.90
II|Phase 1 [ 4.90 |6.40 II| Phase 1 [5.60 |5.70
Phase 2 |5,30 |6.30 Phase 2 16,00 |5.60
Ration Task
I, Task High Low Jo Ration sled back
cyole back 6-30 «70 Phasge Low 5.90 6.00
back 5.m 6.30 Lew 5.70 6.“)
Ration / Task
High Low
K. sled back sled back
I | Phase 1 5,80 6,60 5,40 5.60
Cycle Phase 2 6.60 6.00. 5,00 5.80
II| Phase 1 4.80 5.00 6040 6.40
Phase 2 5,60 5.00 6440 6.20
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TABLE 87

LEVEL THAT “HELPING EACH OTHER" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-10)

Analysis of Variance

Source of d. f.  Mean Square F  Significance
Variation Level
Cycles (t3) 1 5,5125 2.83 .10
Phases (t2) 1 2,1125 1.08 -
Tasks (T) 1 1.0125 & « »
Rations (R) 1 0,0125 <1 .
tit2 1 6.6125 3.39 .10
4T 1 L.5125 2.31 .
t1R 1 17.1125 8.78 .01
t,T 1 2,1125  1.08 oo
toR 1 0,6125 <1 .o
TR 1 0.6125 <1 g
tytoT 1 3.6125 1.85 | 0
t1toR b 0.3125 <1 -
tlTR 1l 03125 <1 -
tz'm 1 0,6125 <1 o o
tt,TR 1 2,1125 1.08 .
Residual 64 1.9500 % 5 .o
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TABLE 87—Continued

Mean Values

Phase Task
Cycle I |-4akO 5.30 | 4L.B5 Cycle I 5.20 | 4,50
Avg 16-95 5028 5-11 Avgm_.v 5.22 5.00
Ration Task
C. High Low Do s8led back
cy’cle I - 5'30 I"I*O H]ase 1 lto90 5.m
Il 4.90 5.85 2| 5.55 5.00
Avge 5.10 5.62
Ration Task
E, High Low Fo_ sled back
Phase 1 L.85 5.05 High 5.30 4.90
Ration
2 5.35 5.20 ; 5015 5.10
" HiRgtif,: Task
° gh_ W Hy sled bagk
I |Phase 1 4.70 14,10 I | Phase 1 | ,.80 4,00
C}'cle, Phase 2 5.90 L}.?O Cycle Phase 2 5-60 5.00
11| Phase 1 | 5.00 |6.00 II| Phase 1 | 5.00 | 6.C0
Phase 2 [4.80 [5.70 Phase 2 | 5.50 | 5.00
Ration Task
I, Task High Low Jo Ration sled back
I sled 5.80 [ .60 1 High 4,801 4,80
Cycle back 4.80 1,20 Phase Low 5.,0015.10
II| sled 4,80 15,70 2 High | 5.80(4.80
back 5.00 |6.0C Low 5.30] 5.10
Ration / Task
High Low
K. sled back sled back

I | Phase 1l 4,40 4.60 3.60

Cycle Phase 2 5.20 4.60 4.80

5,00

6.60
II| Phase 1 4 .60 5.40 5.40 6.60
Phase 2 5,00 4.60 6.00 5.40




298

TABLE 88

LEVEL OF ACCURACY OF THE STATEMENT THAT ''SOMEBODY
IN THE TEAM IS WILLING TO GIVE ME A
HAND, EVEN WITHOUT MY ASKING"
(QUESTIONNAIRE B, ITEM 7-2)

Analysis of Variance

Source of de f. Mean Square F Significance
Variation Level
Cycles (t3) 1 040500 <1 -
Phases (t2) 1l 0.8000 <a . &
Tasks (T) 1 040500 <1 & &
Rations (R) 1 002000 < & =
t1to 1 002000 < .
9T 1 064500 a 5 5
t1R | 28,8000 22,05 «001
t,T 1 3.2000 2.4 .
t,R 1 0s0500 <1 .o
TR 3 042000 <1 -
t,t,T 1 9.8000 7450 01
ttoR 1 040500 <1 ..
TR | 048000 <1 -
t,TR 1 244500 1.88 ..
t1t,TR 1 440500 3.10 10
Residual 64 1.3062
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TABLE 88--Continued

Mean Values

Phase Task
s 1 2 Avge B. 8led . back .
cy“lo I 555 5;25 5140 Cycle I 5015 . 5050
II| 5440 530 5e35 I7 540 530
Avg 5048 5628 5.38 AvgJ 5428 | 5040
Ration Task
C. High Low Do s8led back
Cyele I | 92% 4e85 Phase 1 5465 5430
Avgd 5432 5e43
. Ration Task
E, High  Low Fo_ sled back
1| 545 5450 High 5435 5230
Phase 4 Ration
2 520 535 : 535 550
s Hin}?tifg Task
o g W H al?_.hﬁnk_
I |Phase 1 | 6,10] 5,00 I | Phase 1 | 5,60] 5.80
Cyole, |Fhase 2 | 5.80] 4470 Cycle | Phase 2 | 5.30] 520
"17/Phase 1 | 4+80[ 6400 ITI| Phase 1 | 6.00] 4.80
Phase 2 4.60 6600 Phase 2 4.80 5.80
Ration Task
I, Task High Low Jo Ration sled back
Cycle back 50901 5,1 Phase Low 5080] 5420
II| sled 470 6410 2 | High 5¢20] 5420
back 4070 5.90 Low 10090 5080
Ration / Task
High Low
K. sled back sled back
I | Phase 1 5460 6,60 500 5400
Cycle Phase 2 6440 5420 420 5420
II| Phase 1 5940 4420 6460 5040
Phase 2 40% 5.20 5.60 6.40
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TABLE 89

LEVEL THAT "CHECKING UP ON EACH OTHIR" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-7)

Analysis of Variance

Source of de fo  Mean Square F  Significance
Variation Level
Cycles (t1) 1 5.5125 2.20 -
Phases (t2) 1 0.0125 <1 .o
Tasks (T) 1 0.1125 <1 . @
Rations (R) 1 3.6125 1.44 .
t1to 1 0.1125 <1 o
T 1 0.0125 <1 o o
t1R 1 15,3125 6.11 +05
t,T 1 6.6125 2.64 .
t,R  { 1.5125 <1 o o
TR 1 2.8125 1.12 .o
tyt,T 1 13.6125 '5.43 .05
ttR i 1.5125 <1 ..
IR 1 1.0125 <1 .
t,IR 1 5.5125 2.20 « o
t1t,TR 1 0.0125 <1 .
Residual A 2,5062 - .




TABLE

301

89~--Continued

Mean Values

Phase Task
e 1 2 AVS. Be 8led back
Cyole I |.4215 1,20 4,18 Cycle I{ _ 4,20 4,15
VoI [ he75 | 4eb5 | 4a70 I k.75 265
Avg [00105 holbz hold{ Avg‘ l&nw _ 1001'00
Ration Task
C, High Low Do sled back
Cycle I p——4.40 3.95 Phase 1|  4.20 4.70
II 4,05 5.35 2 4.75 4.10
Avgd_ 4,22 4,65
Ration Task
E, High Low Fo 8led back
Phase 1 410 4,80 High| 4,45 4,00
Ration
2 h4o35 4.50 : 4.50 4.80
" HiR:tif: Task
0 igh Low H bagk
I[Phase 1 [, 304,20 I{ Phase 1 | 5.30][4,00
Cycle. Phase 2 | 4,70 13,70 Cycle Phase 2 | 4,10 4.30
II|{Phase 1 | 4.10 | 5.40 II| Phase 1 | 4.10| 5.40
H]B.Be 2 h.OO 5.30 Phase 2 \Scho 3-90
Ration Task
I, Task High Low Jo Ration sled back
I| sled 4,50 [3,90 1| High 4,30]3.90
Cycle back L4.30 14.00 Phase Low 4,10]| 5,50
II| sled 4,40 15,10 2 | High | 4.,60]4.10
back 3.7015.60 Low 4.90| 4.10
Ration / Task
High Low
K, sled back sled back
I | Phasel L.60 3.60 4,00 Lo 4O
Cycle Phase 2 4,40 5,00 3.80 3.60
II| Phase 1 4,00 4.20 4.20 6.60
Phase 2 4.80 3.20 6.00 L.60
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TABLE 90

LEVEL THAT "GETTING BREAKS FOR EACH OTHER" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-4)

Analysis of Variance

Source of d. fo Mean Square F S’ig’n:[ficanco‘
Variation . Level
Cycles (t3) 1 0.0500 <1 5 &
Phases (t3) | 0.2000 <1 ..
Tasks (T) 1 o.asoo‘ <1 ..
Rations (R) 1 0.0000 <1 " =
t1t2 1 0.0500 <1 . &
T 1 0.2000 <1 .
t,R 1 4.0500 2.01 .
toT 1 4.0500 2.01 5 B
tR 1 1.8000 <1 ..
TR 1 2.4500 1.22 -~
tyt,T 1 5.0000 2.48 .
ttoR 1 2.4500 1,22 .
t,TR 1 1.8000 <1 . s
t,TR 1 0.4500 <1 .
t1t,TR 1 0.2000 <1 .-
Residual 64 2.0125 . :
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TABLE 90--Continued

Mean Values

Phase Task
Ay 1 2 AVE. ‘B. sled back
Cycle I 4,50 4,45 4.48 Cycle I 4,35 4.60
II| 4.60 4,45 4,52 Il  4.50 4.55
Avg{_4.55 4,45 4.50 Avgd__ 4.42 58
Ration Task
C, High Low D, s8led back
Cycle I 4.70 4u20 Phase 1 4.25 4.85
IIl 4.30 4.75 2 5 450
Avgd__ 4.50 4,50 . s
Ration Task
E, High Low Fo_ sled back
1 4,40 4,70 High 4,60 4,40
Phase Ration
2 4.60 4.30 Low 4.25 4.75
. HiR}a;.tion Task
0 gh Low H, sled back
T [Phase 1 [, ol 4.60 I | Phase 1 | 4 404 4.60
Cycle, |fhaee 2 15.00] 3.90 Cycle | Phase 2 | 4.30|4.60
1r|Phase 1 | 4,40 | 4.80 II| Phase 1 | 4.10]5.10
Phase 2 | 4,20 | 4,70 Phase 2 | 4,90 | 4.00
Ration Task
I, Task High Low J, Ration sled back
I sled 4.6014.10 1 High 4,201 4.60
Cycle back 4,80 14,40 Phase Low 4,30 5,10
11| sled 4,60 [4.40 2 | High 5.00 | 4.20
baax 4.0015.1 Low 4,20 | 4,40
Ration / Task
High Low
K. sled back sled back
I | Phase 1 4,20 4,60 4,60 4.60
Cycle Phase 2 5,00 5,00 3.50 4.20
II| Phase 1 4,20 4,60 4,00 5.60
Phase 2 5.00 3.40 4.30 4,60
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TABLE 91

LEVEL THAT "LOOKING OUT FOR EACH OTHER" HOLDS IN TEAM
(QUESTIONNAIRE C, ITEM 3-6)

Analysis of Variance

Source of de f.  Mean Square F  Siznfficance
Variation Level

Cycles (t3) 5.5125 2.85 .10
Phases (t3)
Tasks (T)
Rations (R)
t1te
t,T

1
| 0.0125 <1 3
1 10125 <1
1 0.0125 <1 .
1 0.0125 <k o x
1 2.1125 1.09 . s
t)R 1 10.5125 5.44 .05
t,T | 9.1125 4.72 .05
R 1 0.6125 <1 .
TR 1 6.6125 3.42 .10
t,toT 1 0.0125 <1 .
tyt R 1
t,TR 1
1
1l
64

1.5125 <1 .
0.0125 <1
t,TR 0.6125 <1 .
t1t,TR 3.6125 1.87 .

Residual 1.9312 .. o .




TABLE 91--Continucd

Mean Values

Phase Task
Ao 1 2 Avg. Be 8led back
Cycle I 4.75 4.80 4.78 Cycle I{ 5,05 4,50
Il 5.30 5.30 5.30 I s5.25 5,35
Avg}_5.02 5.05 5.04 Avgd__5.15 4,92
Ration Task
C, High Low D, s8led back
Cycle I |—2.12 4440 Phase 1 4.80 5.25
II s
.95 3:02 2 5.50 4.60
Avgd_5.05 5,02
: Ration Task
E, High Low Fo sled back
1 4,95 5.10 High 5.45 4.65
Phase Bation
2 5.15 4.95 : 4.85 5.20
a Hj.Rat-:lon Task
de . igh Low H sled bagk
I |Phase 1 4 90l 4 60 I| Phasel | 4 7
Cycle, Phase 2 5.40] 4.20 Cycle Phase 2 | 5.40]4.20
II|Phase 1 s ool 5. 60 II! Phase 1 \4 90 | 5.70
se 2 4,901 5,70 Phase 2 | 5,60 | 5.00
Ration Tagk
I, Task High Low Jo Ration _sled pack
I| sled 5.20 |4,40 1| High 5.10 | 4.80
Cycle back 4,60 14,40 Phase Low 4.50 | 5.70
II| sled 5,2015.30 2 High 5,80 | 4.50
back 4.70 6,00 Low 5.20 | 4.70
Ration / Task
High Low
K. ‘8led back sled back
I | Phase 1 5,00 4,80 4,40 4,80
Cycle Phase 2 6,40 4,40 4,40 4,00
II| Phase 1 5,20 4,80 4,60 6.60
Phase 2 5,20 4.60 6.00 5.40
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TABLE 92

LEVEL OF ACCURACY OF THE STATEMENT THAT "'SOME
IN THE TEAM THINK ONLY OF THEMSELVES, EVEN
ON MATTERS THAT AFFECT EVERYBODY"
(QUESTIONNAIRE B, ITEM 7-9)

Analysis of Variance

Source of de fo Mean Square F Significance
Variation Level

Cycles (t3) 1 0.2000 <1 o
Phases (tp) 1l 048000 <1

Tasks (T) 1 142500 <1 -

Rations (R) 1 440500 1.72

tito i | 11,2500 4479 «05

9T b | 048000 <1

tiR 1 742000 3406 «10

1T 1 08000 <1 o

toR 1 1.8000 <1 & .
TR 1 142500 <1 - ‘
tytT 1 440500 1,72 .

t1tR 1 244500 1,04 ..

t,TR | 040000 <1 ..

tz'm 1 72000 34,06 10

t1t,TR 1 040500 <1 ..

Residual 64 24,3500




TABLE 92--Continued

Mean Values

Phase Task
A, 1 2 Avge Be 8led back
Cycle I 20 3625 2478 Cycle I 3,00 2455
II| 3.15 260 2.88 I 2.9 2.85
Avg 2472 292 2.83 AvgJL__ 295 2070
Ration Task
C. High Low Do s8led back
Cycle I | 225 3430 Phase 1|  2.75 2470
II| 2495 2480 2 3.15 2,70
Avgd_ 2460 3405
: Ration Task
E, High = Low Fo sled back
1| 2465 2.80 High| 2.8 235
Phase Ration 85 2
" Iﬁlig’c.:l.on Task
3o Low Hy _back
- I|Pasel [ 30 2,50 I | Phase 1 | 2,20]2,40]
Cycle. |Fhase 2 2440 ] 4.10 Cycle | Phase 2 | 3.80] 2.70
11| Phase 1 3.20 | 3.10 II| Phase 1 | 3430 3,00
Phase 2 [ 2,70 | 2.50 Phase 2 | 2,50 | 2,70
Ration Tagk
I, Task High Low Jo Ration sled back
Cycle back 1,90]3,20 Phase Low 29040 3,20
II| sled 36102670 2 High 260 ] 2450
back 2480 |2,90 Low 3670 | 290
Ration / Task
High Low
K. 8led back sled back
I | Phase 1 2040 1.80 2000 3,00
Cycle Phase 2 2,80 2,00 4480 3440
II Phase 1 3.80 2.60 2.80 3.40
Phase 2 2.40 3.00 2.60 2.40




308

TABLE 93

LEVEL OF ACCURACY OF THE STATEMENT THAT "SOME
IN THE TEAM DO MOST OF THE WORK AND
OTHERS JUST SHARE IN THE CREDIT"
(QUESTIONNAIRE B, ITEM 7-12)

Analysis of Variance

Source of de Lo Mean Square F Significance
Variation Level
Cycles (t1) 1 046125 <
Phases (t2) 1 . 2.8125 1.31 : 3
Tasks (T) 1 003125 <A & 7
Rations (R) 1 1.0125 <1 )
tyto 1 4e5125 2.10 ..
T 1 2,1125 <1

t1R 1 043125 ! 5 3
t,T 1 1.5125 Sl . 5
toR 1 0.0125 a

TR 1 0.6125 <1 .
t,t,T 1 12,0125 559 .05
t1toR 1 248125 1.3 v @
t,TR 1 5e5125 2.56 o o8
t,TR i 27,6125  12.84 .001
t1t,TR 1 346125 1.68 .

Residual : 64 241500 o o
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TADLE 93--Continued

Mean Values
Phase Task
Ay 1 2 Avg. Be sled back
Cycle I 2.10 2.95 2,52 Cycle I{ 2.75 2. 30
Il 2.75 2.65 2.70 I1 2.60 2.80
Avg|_2.42 2.80 2.61 Avgd__2.68 2.55
Ration Task
C. High Low D, sled back
Cycle I 2,35 2.70 Phase 1 2.35 2.30
II 2.65 2.75 2
3.00 2.60
Avgd__ 2.50 2.73
Ration Task
E, High _ Low F, sled back
1 2.30 2.55 High 2.65 2,35
Phase Ration
2 2.70 2,90 : 2.70 2.75
5 mnﬂti& Task
I|(Phase 1l | 2.10[2.10 I [ Phase 1 | 1.80] 2.40
Cycle Phase 2 2.60 | 3.30 Cycle Phase 2 | 3.70] 2.20
11| Phase 1 | 2,50 3,00 II| Phase 1 | 2.90) 2.60
Phase 2 | 5 g0 |2.50 Phase 2 | 2.30] 3.00
Ration Task
I, Task High Low Jo Ration _ sl pack
I sled 2.4013,10 1 High 2.90]1.70
Cycle back 2.3012.30 Phase Low 1,80 3.30
11| sled 2.90{2.30 2 High 2.40 | 3,00
back 2.40 [3. 20 Lew 3.60 | 2.20
Ration / Task
High Low
K. sled back sled back
I | Phase 1 2,00 2,20 1,60 2,60
Cycle Phegse 2 2,30 2.40 4.60 2.00
II| Phase 1 3,80 1.20 2.00 4,00
Phase 2 2.00 3,060 2,60 2,40
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TABLE 94

LEVEL OF ANNOYANCE AND IRRITATION WITH
WORK-SHARING IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-2)

Analysis of Variance

Source of d. fe Mean Square F Significance
Variation Level
Cycles (t1) 1 2.8125 <a ..
Pnases (t2) 1 545125 1.71 ..
Tasks (T) 1 03125 | <Q ..
Rations (R) 1 646125 2,05 .
t1to 1 1.5125 <1 .
;T 1 3.6125 l.12 . »
tR 1 046125 <1 ..
t,T 1 1.0125 <1 o
R 1 040125 <1 .
TR 1 0.0125 <1 .o
t,t,T 1 2,1125 <1 : =
ttR 1 0.6125 <1 .
t,TR 1 041125 <1 -
t,TR 1 12,0125 3473 .10
t1t,TR 1 043125 a .

Reaidml 64 3.2188 e o .
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TABLE 94--Continued

Mean Values

Phase Task
+ 1 2 Avg. B, sled back
Cyole I |-3:13 4.00 3.88 Cycle I 4.15 3.60
Il 3.10 3.90 3.50 I 3.35 3.65
Avg{_3.42 3.95 3.69 Avgd__3.75 3.62
Ration Task
C, High Low Do sled baok
Cycle I [-3.20 4,20 Phase 1 3,60 3.25
II{ 3.30 3.70
s . 2
Avgd_3.40 3.98 2,20 4.00
Ration Task
E, High Low Fo s8led back
1] 3,15 . 3,70 High 3.45 3.35
Phase Hatlin
2| 3,65 4,25 : 4,05 3.90
G o Lo Jaek
] H gled bagk
I|Phase 1 |3 3014 20 I [ Phase 1 | 4.30][3.20
Cycle, |fpase 2 |3.70 14.30 Cycle | Phase 2 | 4.00[4.00
11| Phase 1 3.00 13,20 II| Phase 1 2.9013,30
Phase 2 | 3,60 [4.20 Phase 2 | 3.80 | 4.00
. Ration Task
I, Task High Low Jo Ration _sled pack
I [ sled 3.80 [4.50 1 [ High 3.70 | 2.60
Cycle back 3,20 4,00 Phase Low 3.50 | 3.90
11| sled 3.10[3.60 2 | High 3,20 | 4.10
back 3,50 (3,80 Low 4,60 | 3,90
Ration / Task
High Low
K, sled_ back sled back
I | Phase 1 4,20 2.40 4,40 4,00
Cycle Phase 2 3.40 4,00 4,60 4,00
II| Phase 1 3.20 2.80 2,60 3.80
Phase 2 3,00 4,20 4,60 3.80
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TABLE 95

LEVEL OF ACCURACY OF THE STATEMENT THAT '"SOME OF
THE MEN ARE SHIRKING THEIR DUTY"
(QUESTIONNAIRE B, ITEM 7-18)

Analysis of Variance

Source of de fe Mean Square F Significance
Variation : Level
Cycles (t3) 01125 <1 -

Phases (t2) 4e5125 2.29 @

Tasks (T) 041125 a
Rations (R)
t1tp

1T

040125 a
4e5125 2.29 .-
0,6125 a
5¢5125 2,80 . .
1.0125 a . o

1
1
1
1
1
1
t1R 1
1
t,R 1 043125 a . s
1
1
1
1
1
1
64

t,1

TR 063125 s | . &
8,6, 19,0125 9466 «01
t1tR 043125 a ..
t,TR 040125 a .
tzm 21,0125 10,67 01
t1t,TR 0,0125 a .
Residual 1,9688
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TABLE 95--Continued

Mean Values

Phase Task
A. 1 2 Avege B 8led back
Cvele I [.2:15 [ 3410 2.22 Cycle I{ _2.75 2450
Voie [ 2.55 | 2.55 | 2.55 I 2.50 2.60
Ration Task
C. High Low De 8led back
Cycle I | 2235 2.9 Phase 1| 250 2.20
II 2.80 2.30 2 558 5.5
Avg. 2058 2.60 =
: Ration Task
E, High Low Fo sled back
1| 240 2430 High 255 2.60
Phase Hatipn
2 275 2.90 : 270 2450
a Ratif:" Task
° High H 2']%!
I Hmse 1 2:_&_' 20 EU I ﬂmae 1 ° %_
Cycle, |fhase 2 |2.70 | 3,50 Cycle | Phase 2 | 3,60)2,60
II|Phase 1 2,80 | 2,30 II| Phase 1 | 3,10 | 2.00
Phase 2 | 2,80 | 2.30 Phase 2 | 2,90 | 3.20
Ration Task
I. Task High Low Jo Ration sled back
cycle bacL 2030 2.70 Hlase Io' 2.00 2-60
II| sled 2,70 )2 ‘ 2 High 210 | 3,40 |
back 2.90 |2.30 Low 3.40 | 2.40
Ration / Task
High Low
K, 8led back sled back
I | Phase 1 2.20 1,80 1.60 3,00
cycle Phagse 2 . 2.60 2.80 4.60 2.40
II H)ase 1 3.80 1080 2.40 2,20
Phese 2 1.60 4,00 2.20 2.40

o



314

TABLE 96

LEVEL OF ANNOYANCE AND IRRITATION WITH
SELFISHNESS IN THE PAST DAY OR TWO
(QUESTIONNAIRE C, ITEM 1A-15)

Analysis of Variance

Source of d. fo  Mean Square F  Significance
Variation ’ Level
Cycles (t3) 1 0.6125 <1 .
Phases (tp) 1 0.1125 <1 . .
Tasks (T) 1 1.0125 | <1 _—
Rations (R) 1 0.0125 <1 i &
t1tp 1 0.6125 <1 . ..
1T 1 1.5125 < 3 ..
t1R 1 0.6125 <1 .
ti51 1 0.0125 <1 -
t,R ) | 0.6125 <1 .
TR 1 0.0125 <1 .
t,t,T 1 4.5125 2.14 ..
ttR 1 0.0125 <1 -
t,TR 1 0.0125 <1 . 3
t,TR 1 3.6125 1,71 ‘ »
t1t,IR 1 0.0125 <1 -

Residual (A 2.1125 o . .
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TABLE 96--Continued

Mean Values
Phase Task
s 3 2 Avg. B. sled back
Cvele I |—2-80 2.50 2,55 Cycle I 2.80 2,30
ye 11| 2.60 2.85 2.72 13 2.70 2.75
Avg{__2.60 2.68 2,64 Avgd ___2.75 2,52
Ration Task
C, High Low D, aled. back
Cyole I }—2.03 2.42 Phase 1 2.70 2.50
II
2.62 2.80 2| 2.80 2.55
Avg 2,65 2,62
Ration Task
E, High Low Fo sled back
1 2,70 2,50 High 2.75 2.55
Phase Ration
2 2.60 2.75 Low 2.75 2.50
Ration Task
Ge High Low H, sled back
I |Phase 1 | 2,80 2,40 I [ Phase 1 | 2.60] 2.60
Cycle, |fhase 2 12,50 12,50 Cycle | Phase 2 | 3,00] 2,00
I1I|Phase 1 | 2,60 | 2.60 IT| Phase 1 | 2,802.40
se 2 |2,70]3,00 Phase 2 | 2.60] 3.10
Ration Task
I. Task High Low Jo Ration B8led back
I sled 2.90 [2.70 1| High 3,001 2,40
Cycle back 2.4012.20 Phase Low 2,401 2,60
11| sled 2.6012.80 2] High | 2,50 2,70
back 2.702,80 Low 3,10 2.90
Ration / Task
High Low
K, ‘sled back sled back
I | Phase 1 3,00 2.60 2.20 2.60
Cycle Phase 2 2.80 2.20 3.20 1.80
II! Phase 1 3.00 2.20 2.60 2.60
Phase 2 2,20 3.20 3.00 3.00
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TABLE 97

LEVEL OF PREFERENCE TO HAVE TEAMMATES AS
CO-MEMBERS IN ANOTHER TEAM AGAIN
(QUESTIONNAIRE B, ITEM 16)

Analysis of Variance

Source of d. f. Mean Square F Significance
Variation Level
Cycles (tl) 1 4.,0500 <1 o o
Phases (tj) 1 6.0500 <1 @ =
e Tasks (T) 1 6.0500 <1 -
Rations (R) 1 8.4500 1.16 o
tt, 1 0.8000 <1 o o
€T 1 9.8000 1.34 . .
t;R 1 145.8000 19.97 .001
t,T 1 57.8000 7.92 .01
toR 1 9.8000 1,34 ..
TR 1 3.2000 <1 . .
tyt,oT 1 1.2500 <1 .
t1toR 1 1.2500 <1 -
t;TR 1 0.4500 <1 o .
t,TR 1 4.0500 <1 o .
t1t,TR 1 1.8000 <1 o .

Residual 64 7.3000 . o « o
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TABLE 97--Continucd

Mean Values

Phase Task
. 1 2 AVS. Be 8led back
Cycle I 5,66 5,48 5,57 Cycle I 5.39 5.75
II| 5.50 5.41 5.46 11 5.48 5.44
Avg{_ 5.58 5.44 5.51 Avgd___ 5.43 5.59
Ration Task
C, High Low De sled back
Cycle I [3.82 3.31 Phase 1 5.30 5.86
IIl 5,04 5.88
" - 2
Avgd_ 5.43 5.59 S el
Ration Task
E, High Low F, sled back
1 5.41 5.75 High 5.34 5.52
Phase Ratioe
2 5.45 5.44 5,52 5.66
Ration Task
Ge High Low sled bagk
I|Phase 1 | 5 801 5.52 I [ Phase 1 [5.32 ] 6,00
Cycle |fhase 2 | 58505 Cycle | Phase 2 | 5.45 [ 5,50
II| Phase 1 5.02} 5.98 II| Phase 1 | 5,28 | 5,72
se 2 5.05] 5.78 Phase 2 | 5.68 | 5.15
Ration Task
I, Task High Low Jo Ration sled pack
I sled 5.99 ]5.2 1 High 5,12 |5.70
Cycle back 6.10 ]5.40 Phase Low 5,48 16,02
11| sled 5,12 |5,.82 2 High 5.55 |5.35
back 4,95 |5.92 Low 5.58 |5.30
Ration / Task
High Low
K. sled back sled back
I | Phase l 5.40 6.20 5.25 _5.80
Cycle Phase 2 5,70 6,00 5.20 5.00
II| Phase 1 4,89 5,20 5,70 6.25
Phase 2 5,40 4,70 5,95 5.60
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TABLE 98

AVERAGE RATINGS OF TEAMMATES' PERFORMANCES
(QUESTIONNAIRE B, ITEM 8)

Analysis of Variance

Sourcu of d. f. Mean Square F Significance’
Var{ation Level
Cycles (tl) 1 5.5125 <1 o ®
Phases (t,) 1 6.6125 <1 .
Tasks (T) 1 0.1125 <1 o
Rations (R) 1 19.0125 1.42 o .
£ty 1 2.8125 <1 . .
t1T 1 0.6125 <1 PN
tR L 255.6125 19.09 .001
toT 1 27.6125 2,06 o &
toR 1 1.0125 <1 .
TR 1 2.8125 <1 . .
tytoT 1 70,3125 5.25 .05
t1t,R 1. 2,8125 <1 . .
t; TR 1 10.5125 <1 o o
t,TR 1 94,6125 7.07 .01
tltzTR 1 17;1125 1,28 . .

Residual 64 13,3875 . . . .
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TABLE 98--Continued

Mean Values

Phase Task
Ao 1 2 Avg. B. aled back
Cycle I |-2.38 5.52 5.55 Cycle I 5.54 5.56
II{ 5.80 5.56 5.68 11 5.45 5.91
Avg{_5.69 5.54 5,62 Avgd ___ 5.49 5.74
Ration Task
C, High Low D, sled back
Cycle iI _5.88 3.22 Phase 1 5.55 5.82
5,11 6.25
- o 2 A 5,65
Avgd__ 5.49 5.74 2.4 ‘
Ration Task
E, High Low Fo sled back
1 5.54 5.84 High 5.29 5.70
Phase Ration
2 5,45 5.64 Low 5.70 5.90
8 mkgtigw Task
o g Hy gled bagk
I|Phase 1 |5.,82 5,32 I [ Phase 1 ] 5,65 [5.50
Cycle Phase 2 | c gy |5 19 Cycle | Phase 2 | 5,42 15,62
II|Phase 1 5,25 16,35 II| Phase 1 | 5.45]6.15
Phase 2 [4.98 |6.15 Phase 2 | 5.45 | 5.68
Ration Task
I, Task High Low Jo Ration sled pack
I sled 6.001] 5.0 1| High 5,18 15,90
Cycle back 5.7515.3 Phase Low 5.92 15,75
11| sled 4,58 |6 2| High 5,40 15,50
back 5.65 | 6.1 Low 5.48 |5.80
Ration / Task
High Low
K. sled back sled back
I | Phase 1 5.65 6.00 5.65 5.00
Cycle Phase 2 6,35 5.50 4,50 5.25
II| Phase 1 4,70 5.80 6.20 6.50
Phase 2 4,45 5.50 6,45 5.85
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TABLE 99

LEVEL OF ACCURACY OF THE STATEMENT THAT "I WOULD
RATHER BE WITH MY PRESENT TEAM THAN
WITH ANY OF THE OTHER TEAMS"
(QUESTIONNAIRE B, ITEM 7-20)

Analysis of.Variance

Source of d. fo Mean Sguare F Significance

* Variation Level
Cycles (t31) 1 044500 Q ..
Phases (t2) 1 0.0000 <1 ..
Tasks (T) 1 342000 1,01 -
Rations (R) 1 040500 a . @
t1tp 1 060500 a : @
1T 1 040500 <1 i s
t1R 1 2442000 7465 o0l
t,T 1 72000 2,28 -
tR 1 0.4500 < .
TR 1 1.2500 <1 .
t,t,T 1 1,2500 a 5
ttoR 1 0,8000 < -
t,TR 1 042000 <1 Mg
t,TR 1 142500 a ..
tyt,TR 1 72000 2428 ..
Residual 64 341625 - @
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TABLE 99--Continued

Mecan Values

Phase Task
cycl‘ I !nﬁ 4490 492 CYCIG I 4970 515
II| 5.05 510 5.08 I1 4.9 5¢25°
"8 Som 5.00 5.00 Avg‘ 4.80 1 5.20
Ration Task
Cycle I L Sekl Phase 1 450 5450
II| 4.50 5.65 2 5.10 4490
Avg1 4098 Som
Ration Task
By High  Low F. sled back
1 40% 5010 High 4.% 5.05
Phase Ratipn
2 505 4e95 : 470 5435
G Hikgtifgw Task
. g oW __ H sled bagk
I [Phase 1 [5.50 [.40 I [ Phase 1 |4.30 [5.60
Gyole, Phagse 2 5.40 .40 Cycle Phase 2 5.10 4.70
II{Phase 1 [4<30 5. II| Phase 1 | 4.70 |5.40
Phase 2 [4.70 [5.50 Phase 2 | 5,10 [5,10
Ration Tagk
I. Task High Low Jo Ration sled bpack
I sled 2¢40]4.00 1 Hi}h_ 1040 5.@
cyole back 550 4080 Phase Low 4+60 470
II sled 4401540 2 Hish 5640|540
back 4+60[5.90 Low 4+80]5.10
Ration / Task
High Low
K, 8led back sled back
I _Rlase 1 4060 6-23 LQCD 4.80
cy°10 Phase 2 6020 40 4.00 4.80
II| Phase 1 4@ 440 520 6.40 »
Phase 2 4460 4.+80 5.60 5940 ‘
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TABLE 100

MEMBERS® RANKINGS OF THEIR TEAM CO-MEMBERS IN THE ORDER
IN WHICH THEY FELT THOSE MEMBERS WOULD MAKE GOOD
LEADERS ON ANOTHER TEAM IN THE FOLLOWING YEAR
(QUESTIONNAIRE C, ITEM 5)

Rank Matrices:

Full-fed Teams

Phase 1 Phase 2

Individuals: 12 2 4 5 6 18 2 4 5 6
1 % 3 2 4 1 .. 3 2 4 1
2 1 . 3 4 2 4 . 3 2 1
Team A 4 3 2 % 4 1 1 2 - 4 3
5 3 1 2 4 1 2 3 ais 4
6 1 4 2 3 1 4 2 3 -
Sums 3 10 9 15 8 7 11 10 13 9

Hohn's h .38 .22
Individuals: 122 11 7 8 9 122 11 7 8 9
12 i 1 4 2 3 a5 3 4 2 1
11 2 e 4 1 3 3 e 1 2 4
Team B 7 3 1 g 2 4 3 1 oo 2 4
8 2 1 3 4 1 2 3 - 4
9 3 2 1 4 - 4 3 1 2 .o
Sums 10 5 12 14 11 9 9 8 13

Hohn's h .51 .18
Individuals: 132 14 19 20 21 132 14 19 20 21
13 2 1 3 4 - 2 1 3 4
14 1 #ie 2 4 3 1 .s 3 4 2
Team C' 19 2 4 .e 1 3 4 2 .o 1 3
20 2 3 1 e 4 1 4 2 oo 3
21 3 1 2 4 .o 2 1 3 4 -
Sums 8 10 6 12 14 8 9 9 12 12

Hohn's h 44 .16
Individuals: 24a 23 16 17 18 248 23 16 17 18
24 d 1 4 3 2 ‘e 1 4 3 2
23 4 e 2 1 3 4 - 1 2 3
Team D' 16 1 3 e 2 4 3 2 o~ 1 4
17 1 4 2 - 3 1 4 2 oo 3
18 2 4 3 i % 3 4 2 1 -
Sums 8 12 il 7 12 11 11 9 7 12

Hohn's h .24 .18

81 eader
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TABLE 100--Continued

Underfed Teams

Rank Matrices:
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TABLE 101

MEMBERS' RANKINGS OF THEIR TEAM CO-MEMBERS IN THE ORDER
IN WHICH THEY WORKED MOST CLOSELY WITH THOSE MEMBERS

DURING THE PREVIOUS FEW DAYS
(QUESTIONNAIRE B, ITEM 5)

Full-fed Teams

Rank Matrices:
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TABLE 101--Continued

Underfed Teams

Rank Matrices:

o thhu m O 34.33 4 10.. m ST s m a tMNN b u
W |rdrdrd e O WNilrfNN~ o3 |0~ S~~~ N ~ NO QN e |ON
~ L] L] ~4 o™N .
o~ m. o Qo
o ™ n [
QlIt~|\N e~ N |0 . o [T e N u . m ~M eNM |ON . NN~ o~ [N L]
(] . . . ~ .
=
N | T u3214 B u N u21...1 o M ™ u312 o a ~ u332 [- 8
al Nt b * -3 ~ N < *Nr{N\NT |O « [ - 3 - J e}
. n u . -+ n B . ~ % . ~
@M~ s [ n NN et H VI. N~ e N m AN e (o
~
© pa | by 2 . 9
“ IR B Y] u22 .mv. o F|FTN ...12 ON| o /.w [3a¥sal u2l4 ..u . W/,. o n12 [
o
N | N uzll.w o n ~ u2l41 @ u ~ u312 o~ M.<</ (3% ul.—va)l m
(] L a L]
= = = =
ce @ o [} o [ /] oo m
@0 - o - o - [ @ -
3 ] 5|1 133 ik 5
o a | o n m [P m (2 -3
g e g AT E 94958 L REEES
- < (=1 m “m [3) o a
& & & =

aLeader



326

TABLE 102

(QUESTIONNAIRE B, ITEM 12)

IN WHICH THOSE MEMBERS CONTRIBUTED GCOD ANSWERS TO
TEAM PROBLEMS DURING THE PREVIOUS FEW DAYS

MEMBERS' RANKINGS OF THEIR TEAM CO-MEMBERS IN THE ORDER

Mull-fed Teams=

Rank Matrices:
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Table 102--Continued
Rank Matrices:
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TABLE 103

MEMBERS' NOMINATIONS OF TW0? TEAM CO-MEMBERS
WHO WERE MOST HELPFUL AND SYMPATHETIC
DURING THE PREVIOUS FEW DAYS
(QUESTIONNAIRE B, ITEM 14)

Rank Matrices: Full-fed Teams

Phase 1 Phase 2
Individuals: 1® 2 & 5 6 1 2 4 -5 6
l e 3 3 2 LN ] 3 1 2 3
2 3 e 1 3 2 3 oo 2 3 1
Team A 4 1 3 .. 2 3 1 3 . 3 2
5 2 3 1 .. 3 2 3 1 . 3
6 1 3 2 3 . 3 2 3 1 .,
Sums 7 12 5 11 10 9 11 7 9 9
I m 2> 1 7 8 9 12° 112 7 8 9
12 . 3 3 1 2 .. 2 3 3 1
1 3 .. 3 1 2 3 .. 3 1 2
Team B 7 3 2 - 1 3 3 2 oo 1 3
8 3 2 3 3 2 L e 3
9 1 2 3 3 ol 1 2 3 3 ..
Sums 10 9 10 6 10 10 8 10 8 9
Individuals: 1B° 1, 19 20 21 13° 1 19 20 22
13 e 2 1 3 3 .. 2 1 3 3
1% 1 .. 3 3 2 1 .. 2 3 3
Team c! 19 2 3 .e 1l 3 3 3 X 2 1
20 2 3 1 .. 3 1 3 2 . 3
21 1 3 2 3 ., 1 3 2 3 .,
Sums 6 11 7 10 11 6 1 7 1 10
Individuaisi 2 23 16 17 18 2 23 16 17 18
2“ L l 2 3 3 oo l 2 3 3
23 3 .. 1 2 3 3 ., 2 1 3
Team D' 16 3 2 .. 1 3 2 3 . 1 3
17 2 3 3 .. 1 3 3 2 .. 1
18 3 1 2 3 ., 301 2 3 .,
Sums 117 8 9 10 11 8 8 @& 10

8The two persons named have been ranked in the order that they were listed,
Three's have been inserted in cells of.not-named individuals to permit
comparison of column sums, Hohn'!s h was not computed,

bLeader
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TABLE 103—Continued

Underfed Teams

Rank Matrices:
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TABLE 104

MEMBFRS' RANKINGS OF THEIR TEAM CO-MEMBERS IN THE QRDER
IN WHICH THOSE MEMBERS' OPINIONS AND IDEAS HAD WEIGHT
AND INFLUENCE IN THE GROUP AS A WHOLE
(QUESTIONNAIRE B, ITEM 15)

Rank Matrices:

Full-fed Teams

Phase 1 Phase 2

Individuals: 12 2 4 5 6 12 2 L, 5 6
1 s ' 1 2 4 3 s & 2 3 1
2 1 . 3 L 2 i .« &K 2 3
Team A 4 1 3 .. 4 2 1 2 .. 4 3
5 1 2 3 «s & 1 2 3 .. &
6 b § 2 4 3 . 1 I 3 2 .
Sums 4 8 12 15 11 L 12 12 11 1

Hohn's h .78 .51
Individualss 2211 7 &8 9 122 11 7 8 9
12 i 1 3 Z i e 1 4 3 2
1 1 .. 3 2 4 1 . 2 3 4
Team B 7 i 1 .. 2 3 3 1 . 2 4
8 2 3 .. & 1 2 3 .. 4
9 2 l 3 L} .o l 2 3 “ .
Sums g8 5 12 10 15 6 6 12 12 1

Hohn's h .60 .62
Individuals: 132 14 19 20 21 132 1 19 20 21
13 s 3 1 2 & e 3 1 2 4
1, 1 .. 4 3 2 1 .. & 2 3
Team C' 19 1 4 .. 2 3 1 & o+ 2 3
20 2 3 l o ‘0 1 2 3 .o [‘
21 1 2 & 3 . 1 4 3 2 .,
Sums 5 12 10 10 13 L 13 11 8 L

Hohn's h 42 73
Individuals: 2% 23 16 17 18 242 23 16 17 18
24 o 2 3 1 I oo 3 2 L 1
23 L .. 1 2 3 L . 1 3 2
Team D! 16 1 l& .s 2 3 1 10 X 2 3
17 1 4 2 .. 3 3 4 2 . 1
18 3 L 2 1 .e 3 I 2 1 .
Sums 9 1, 8 6 13 1 15 17 10 7

Hohn's h .51 .61

aLe ader
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TABLE 104--~Continued

Underfed Teams

Rank Matrices:
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TABLE 105

MEMBERS' RATINGS OF THEIR TEAM CO-MEMBERS IN TERMS OF
THEIR PREFERENCE FCOR THOSE MEMBEHS AS POSSIBLE

CO-MEMBERS ON ANOTHER FUTURE TEAM

(QUESTIONNAIRE B, ITEM 16)

Rank Matrices: Full-fed Teams
Phase 1 Phase 2

Individuals: 1* 2 4 5 6 Sms * 3 k 5 & Soms
3 e & 6 L 6 20 e« 5 6 6 6 23

2 7 . 7 7 7 28 7 e« T 7 7 28

Team A 4 7 7 . 7 7 28 7 7T .. 7 7 28
5 2 3 1 . & M 5 4 6 .. 4 19

6 L 6 6 6 .. 22 3 1 6 6 .. 16

Sums|20 20 20 2, 2, 108 22 17 25 26 2, 14
Individuals: (12 11 7 8 9 sums | 12®° 11 7 8 9 Sums
12 W 6 6 5 6 23 e« 5 6 6 6 23

Team B 7 5 7 oe 7 6 25 ‘b 7 ce 7 5 23
8 7 7 7 .. 7 28 6 7T 7 . 6 26

9 5 5 5 5 .. 20 5 5 5 5 .. 20

Sums|24, 25 25 24 26 124 22 24, 25 25 24, 120
Individuals: [13% 14 19 20 21 Sums | 13°* 14, 19 20 21 Sums
13 e 6 6 6 5 23 .o 6 6 [ 5 23

u} 6 oe 5 ll 6 21 6 o0 6 IQ 6 22

Team C' 19 5 3 .. 6 3 17 5 2 .. 7 3 17
20 6 L 6 .. 2 18 L 2 6 .. 2 1

21 L 5 5 4 ., 18 5 4 5 4 ., 18

Sums|21 18 22 20 16 97 20 U 23 21 16 9
Individuals: [24® 23 16 17 18 Sums | 24® 23 16 17 18 Sums
24 .o 6 6 6 6 2 o 6 6 5 6 23

23 5 «w 7 7 6 25 6 .. 6 6 6 2,

Team D' 16 2 5 .. 5 5 17 L 4 .. 7 7 22
17 6 5 5 .. 5 21 5 5 6 .. 6 22

18 2 5 5 5 . 17 3 5 5 4 .. 17

Sums|15 21 23 23 22 104 18 20 23 22 25 108

&Leader
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TABLE 105--Continued

Rank Matrices: Underfed Teams

Phase 1 Phase 2

Individualss 1* 2 7 8 9 Suns 1* 2 7 8 9 Sums
1 s & 8 & © 21 e b 4 6 6 20

22 T e 7 7 7 28 T e 7 7 7 28

Team A' 77 1 7 o 7 L 19 1 6 .. 7 L 18
88 6 7T 7 .. 6 26 6 7 7T .. 6 26

9 5 5 5 5 ., 20 5 5 5 5 ,, 20
Sums[19 23 2, 25 23 11, 19 22 23 25 23 112
Individuals: [12* 11 4 5 6 Sums | 12° 11 4 5 6 Sums
12 . 6 6 6 6 2 «w 6 6 6 6 2

1 L .. T 7 7 25 5 W 7 5 7 2

Team B! 4 7T 7T .. 6 7 27 7 7 . 7 7 28
5 6 6 6 .. 6 2 6 6 6 .. 4 22

6 6 7 7 5 .. 25 5 7 ) 3 .. 2

Sums[23 26 26 2, 26 125 23 26 25 21 2, 119
Individuale: [13% 14, 26 27 18 Sums | 13° 1, 16 17 18 Sums
13 - 6 3 6 3 18 .o 7 5 4 4 20

7 6 . L4 6 L 20 7 %« 5 5 5 22

Team C 16 7 7 .. 7 7 28 7 7T . 7 6 27
17 4 7 7T . 4L 22 4 7 5 e 3 19

18 5 5 2 5 oe 17 k L l’ h LAl 16
Sums[22 25 16 2, 18 105 22 25 19 20 18 104
Individuals: [24® 23 19 20 21 Sums | 24® 23 19 20 21 Sums
24 .o 7 7 7 5 26 oo 7 7 7 4 25

23 6 .. [ [ 6 24 6 .. 6 6 6 2,

Team D 19 3 T e 7 L 21 1 6 .. 6 L X
20 6 7 7T W 7 27 L 5 7 .. 5 21

21 4 4 5 5 +. 18 3 4 N L .. 15
Sums{19 25 25 25 22 116 U 22 2, 23 19 102

al..eadox'



APPENDIX D

QUESTIONNAIRES

This appendix includes examples of the five different
questionnaires used to procure response data appearing in this
report. An illustrative schedule of the relative frequency of

application of the questionnaires is shown in Table 21.

334




The Hour Questionnairc

(Your Name)

1. he LEVELS scale appears below.
in the box at the right, write a number E
fror the L. VELS scale to show the
level of talkativeness in your team in

the past hour.

2. ‘ow bungry do you personally [ Oistinctly less bungry
[ Sligbtly less hungry
Slightly more hungry
[~ Distinctly more bungry

feel now, as compared with

one hour ago? (check one box.)

r

3. In the pox et the right write a namber

from the LEVELS scale to show your

personal feeling of the level of D
rapidity (speed) that the past hour

seemed to go by.

4. Were you thinking about any special [0 Yes
task proble: in the past hour? 0 %o

The LEVLLS scale:

1 2 3 4 S 6 7
Zerp  Very Low Bemewhat Medium Somewhat Very High Emrems
level lovel low level level high level level level

CAC vorm GIT! 50
16 JUN 60

S. (Amswer only if you were thinking of some
special task problem) Ihe LEVELS scale
is shown below. [a the box at right, write D
« sumber from the LEVELS scale to show

youwr owa personal level of eajoyment of
thinking aboat the special task problem.

6 In each of the boxes below, wiite a sumber frem the
LEVELS scale to show the lovel or extent thet you
persesally heve falt affecied in the pam hour by sach
of the things tested balow.

[ cmarrPme BY [ muiTATION

SUN & WIND WITR TEAMMATES
3 coLp [ coob Lavces
[ coop rzxLmCS O Temsr

TOWARD TEAMMATES
[ somcEr [3J nzsexcT ron

TEAMMATES

O oviasxaTmc [ ancumEnTs
O Tiacoszss O sork rexT

[J somzTEmG ELSE

The LEVELS scale:
1 2 3 & S (] 7
Zeve Very Low s Subwehel g Butvess
toval tevel  lewiovel lovel  high bevel :—n -

Fig. 18.--Questionnaire A, pages 1 and 2, This questionnaire
focused on phenomena emerging during the one hour preceding lunch.
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General Information Questionnaire (B)
NAME TEAM

DATE

Answers to these questions are to be based on your past few days'
experiences and observations. The purpose of the questionnaire is to get
your views and opinions about how operations are going. Consider each
question carefully and answer to the best of your ability. Remember, it
is your personal opinions that are needed. Remember, also, that no one
will see your answers except scientific personnel who analyze test results.

PERFORMANCE
1. In the box at right, write the number from the LEVELS
scale which shows your best estimate of your own team's

level of performance in operations and activities l
during the past four or five days. -

ARCUMENTS

2., Concerning which aspects of the
past four or five days' duties and
activities has there tended to be

most argument and disagreement in
your team?

SATISFACTION

3. Using the LEVELS scale, write a number in the
box at right which best shows your own present
level of satisiaction at being with your present
team.

]

GRIPE
(be specific)
4. What has been your own personal
main gripe in the past few days?

5. In the spaces atthe right, list the MOST CLOSELY

five members of your group in the 1.
order in which you have worked with 2
them most closely during the past L
few days. 3.
4.
5.
LEAST CLOSELY
HAPPENINGS -~
6. At the right are a number of common Sex
complaints. In the box after each, Weariness
write a number from the LEVELS scale Overheating
which shows how much you have been Hunger
afiected by these complaints in the Thirst
past few days. Cold
Other (specify)
The LEVELS scale:
1 2 3 4 5 6 7
Zero Very Low Somewhat Medium Somewhat Very High Extreme
level level Low level level High level level level
CAC OTR 47
10 Jun' 60

Fig. 19.--Questionnaire E, page 1. This questionnaire
focused on social and group phenomena emerging during the day

or two previous to its administration.
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7. In the boxes below are statements which may or may not accurately
apply to your group, and at the bottom of the page is the LEVELS
scale. Based on your past week's experiences, show your estimate
of the level of acairacy of each statement for your group, by
writing a LEVELS scale number in the space aiter each.

If you estimated that this
statement has rather low
accuracy for your group in
the past week, you would
write a '"3" in the space

. The group usually
EXAMPLE sings during work 3
There are a lot of
EXAMPLE personal iriends among
the group members 6

Some people in the team are too
smart to say what they really
think.

Somebody in the team is ready to
give me a hand, even without my
asking.

There is always a lot of talking
and conversation in the team.

ome people in the team can push
the others around.

Everybody always pulls
together to get a job done.

It doesn't take much to
get an argument started
in the team.

This would be a better team if
we could eliminate a few
members.

The team as a whole makes
important decisions.

Some of the team think only of
themselves, even on matters
that affect everybody.

Members of the team work
well together as a group.

The LEVELS scale:

If you estimated that this state-
ment has very high accuracy for
your group in the past week you
would write a "'6" in the space.

We do a lot of
bitching.

Some in the team do most of the
work and others just share in
the credit.

Some or another of the guys
is always rubbing somebody
the wrong way.

There is a pretty good
feeling between us here.

Some members of the team
don't really know what they
are here for.

The team needs fewer
chiefs and more Indians.

Although the team does its
work all right, there' s not
much friendliness here.

Some of the men are
shirking their duty.

Not everyone has a clear
idea of what he is
supposed to be doing.

I would rather be with my
present team than with any
of the other teams.

6 7

1 2 3 4
Zero Very Low Somewhat Medium
level level Low level level
CAC OTR 47
10 Jun' 60 2

Somewhat Very High Extreme
High level level level

Fig. 20.--Questionnaire B, page 2
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PERFORMANCE

First: in any order, list the five members

of your group. Then in the box after each
name, write : number from the LEVELS scale
which best show: sour own personal estimate

of each persun' s level of performance
during the past few days.

PLEASANT

What aspect(s) of this past few
days' regular duties and team
activities have you personally
found most pleasant and enjoyable ?

10.

UNPLEASANT

What aspect(s) of this past few
days' regular duties and team
activities have you personally

found most unpleasant and
distasteful ?

11.

LIKING

List the five members of your team

in any order. After each name write

a number from the LEVELS scale
which best shows your own present

level of liking for each person as a

good iriend.

2. List the five persons on your team in

order according to their contributions

of some very good (best) answers to
team problems in the past few days.

13.

PERFORMANCE

What changes in your group's
performance have you noted
during the past iour or five days?

[JsTAYED ABOUT THE SAME
[JcoT wORSE
[—JIMPROVED

14.

SYMPATHY
Name the two persons who have been

most helpful and sympathetic for you
personally in the past four or five days.

The LEVELS scale:

1 2 3 4

7

Zero
level level Low level level

CAC OTR 47 3
10 Jun' 60

5 6
Very Low Somewhat Medium Somewhat High Very Extreme

level High level level

Fig. 21.--Questionnaire B, page 3
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15. In the spaces at the right, list the 5
other members of your group in order
according to the amount of weight and
influence the opinions and ideas of
each have had on the group as a whole.

16. In any order, list the five other LEVEL OF PREFERENCE
members of your group. In the
box after each name, write a
LEVELS scale number showing
your own lavel oi preference to
have that person on another team
with you again

The LEVELS scale:

1 2, 3 4 5 6 1
Zero Very Low vhat Medi vhat Very High Extreme
level level Low level level High level level level
CAC OTR 47
10 Jun' €0
.
4

Fig. 22.--Questionnaire B, page 4
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Questionnaire C QM Polar Project 60 - 1
Your Naume, Today' s Date
Your Team

1. The LEVELS scale appears at the bottom of this page. Listed in CAPITAL
letters below are some things that may bother you or your teammates
from time to time.

A. In the boxes below, write a B. The other on your team may
number from the LEVELS not feel as you do. In the
scale to show your own boxes below write a number
personal level of annoyance from the T EVELS scale to
& irritation with each of the show what you think is their
different matters listed general level of annoyance &
(during the past day or two). irritation with each of the

matter listed (during the past
day or two).

] WEATHER CONDITIONS [
O WORK-SHARING o
[ THIRST (]
(| SLEEPING CONDITIONS (I
- SEX [
| FATIGUE & WEARYNESS
[ HEALTH
ra HUNGER q
!:_j OVERHEATING J
O COOKING =
(| SCIENTIFIC OBSERVERS (|
_ WATER-MELTING (|
% THE OTHER TEAMS [

PERSONAL UNCLEANLINESS 1
- SELFISHNESS |
O coLDp O
O OTHER ]

(specify)

The LEVELS Scale:

1 2 3 4 5 6 7
Zero Very Low Somewhat Medium Somewhat Very High Extreme
Level Level Low Level Level High Level Level Level

CAC Form OTR 48
June 16, 1960

. Fig. 23.--Questionnaire C, page 1. This questionnaire
focused mainly on personal phenomena emerging during the day or
two previous to its administration.



CHEWING GUM

2. How do you personally feel that Doesn't affect my thirst at all.

()
chewing gum affects your thirst? () Makes me more thirsty generally.
Check one of the statements at () Makes me less thirsty generally.
the right. () Makes me more thirsty at first,

but less thirsty later on.
Makes me less thirsty at first,
but more thirsty later on.

GROUP ATMOSPHERE

3. The LEVELS scale appears at the bottom of the page. In the box before each
statement below write a number from the LEVELS scale to show your personal
estimate of the level of accuracy of each statement for your team.

STRICTNESS LOOKING OUT FOR EACH
USING FIRST NAMES OTHER
PRAISING EACK OTHER CHECKING UP %&A&H
GETTING BREAKS FOR EACH OTHER S PR

ASKING INSTEAD OF ORDERING iyt ORITES

HE LPING EACH OTHER

SMOKING
4.How do you personaliy feel that () Doesn': affect my hunger at all.
smoking affects your hunger? () Makes me more hungry generally.
Check one of the statements at () Makes me less hungry generally.
the right. () Makes me more hungry at first, but less
hungry later an.
() Makes me less hungry at first, but more
hungry later on.
5. In the spaces at the right, list GOOD LEADERS

the five members of your team in
the order which you personally
feel they would make good leaders
on ano‘her team next year.

POOR LEADERS

CHEWING GUM

-

. How do you personally feel () Doesn't affect my hunger at all.
that chewing gum affects your ( ) Makes me more hungry generally.
hunger? Check one of the () Makes me less hungry generally.
statements at the right. () Makes me more hungry at first, but less
hungry later on.
( ) Makes me less hungry at first, but more
hungry later on.

KNOWLEDGE ABOUT OTHERS

7. In any order, list the five members ]
of your team. In the box after each Bl
name, write a number from the
LEVELS scale to show how you
estimate you are well-informed about
them (know most things about them).

The LEVELS Scale:

1 2 3 4 S 6 7
Zero Very Low Somewhat Medium Somewhat Very High Extreme
Level Level Low Level level High Level Level Level

Fig. 24.--Questionnaire C, page 2
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FOOD TALK

8. How do you personally feel that (
thinking about food (and listening(
to other talk about food) affects ( Makes me less hungry generally.
your hunger? Check one of the ( Makes me more hungry at first, but less
statements at the right. hungry later on.

() Makes me less hungry at first, but more
hungry later on.

Doesn't affect my hunger at all.
Makes me more hungry generally.

INFORMAL ROLES

9. Listed below are nine different types of people that you will generally find in
most groups. In the space after each type, write the name of one person
among your teammates who best fits each description (include your ownname
if you think it applies).

ADVICE GIVER MOST POPULAR
ARGUER MOST SYMPATHETIC
JOKE-TELLER____ REAL LEADER
COMPLAINER SMARTEST

HARDEST WORKER

SMOKING
10. How much have you smoked today ? ( ) Notatall.
cigarettes cigars pipefulls
(number) (aumber) (number)

CHEWING GUM
11. How many of the wrapped pieces of gum have you chewed today?

( ) None
(number)
FOOD THOUGHTS
12. How much have you thought A GREAT DEAI..:? ll:::ih“ yz::::;f;y : ;
about food today? (Check and more than yesterday ( )
one box. ) MODERATELY ; 1egs thanyesterday ()
but more than yesterday ( )
VERY LITTLE 14 legs than yesterday ( )

TRAIL POSITIONS

13. Three trail positions (trail-breaking, sled-hauling, and following) are rotated
among team-members on the trail. In the boxes below, write a number from
the LEVELS scale (at bottom of page) to show your personal feeling about the
level of difficulty of each of the three trail positions.

TRAIL-BREAKING ( ) SLED-HAULING ( ) FOLLOWING ( )

HOURS

14. At what time of day during the At what time of the day during the
past few days have you been past few days have you been the most
most tired? _bungry

(time of day) (time of day)

15. Write a number from the LEVELS Write a number from.the LEVE!S
scale to show your own level of scale to show your own level of
tiredness today. ( ) hungryness today. ()

The LEVELS Scale:
1 2 3 4 5 6 7
Zero Very Low Somewhat Medium Scmaewhat Very High  Extreme
Level Level Low Level Level High Level Level Level

Fig. 25.--Questionnaire C, page 3
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Foeé
BEg-Questionnaire

Introduction:

(Your name)

During this exercise you are expected to help judge whether the procedures being
used are working out all right or not. In this situation it is necessary to know some -
thing about the people doing the judging. The purpose of this questionnaire is to enable
you to report your general attitudes and feelings about the exercise and about other

people you may be working with.

1. At the bottom of this page is a LEVELS scale. Look at it carefully. Then, in the
boxes which precede the statements below, write a number from the LEVELS scale
which best shows your own personal level of agreement with each statement.

a ( ) Human nature being what it is, there must always be war and conflict.

b ()
c ()
d ()
e ()
S
g ()
h ()

parents.

and talk that goes on.

the children.

People can be trusted.

Women should stay out of politics.

The most important thing a child should learn is obedience to his
A few strong leaders could make our country better than all the laws
Most people who don't get ahead just don't have enough will power.

Husbands should help their wives with the dishes and help care for

A person should not forgive or forget an insult to his honor.

2. At the bottom of this page is a LEVELS scale. In the
box at the right, write the number from the LEVELS
scale which best shows your own personal present level

of interest towariﬁout on this Greenland Icecap
operation for the even weeks .

(12

3. Twenty-eight EM's have been selected for this 1.
operation. At the right list the last names
of four men who you think wit¥'Bé‘the most 2.
observant and critical judges of good and bad
points about supplies, equipment and pro- 3.
cedures.
4.
The LEVELS scale:
1 2 3 4 5 6 7
Zero Very low Somewhat Medium Somewhat Very High Extreme
level level low level  level high level level level
CAC OTR 46

26Jun'60

whole.
written in,

Fig. 26.--Pre- and Post-Questionnaire, page 1.
naire focused on subjective and social aspects of the experiment as a
The post-experiment form is shown with modifications of tense
The same questionnaire, unmodified, was administered

before the beginning of the experiment,

This question-



3L4

4. As you know, 5-man teams (4 E.M .'s and one NCO) i:ﬁ:/b formed to work together.
List the last names of four men you would pick to make up the 5-man team you
would most prefer to be on.

1 2 3 4 5
5. a. At the right, list names of four men, 1s
from among the 28 E.M.'s, who you
suppose might be expected to per- 2.
form quite well by themselves on
the Icecap under most conditions. 3.
4.

5. b. Now list the names of four men from

among the 28 E.M.'s who you suppose L
might not perform quite so well by 2
themselves on the Icecap under most g
conditions. 3
4.
6. a. At the right, list names of four men 1
from among the 28 E.M.'s, who you g
think may tend to be usually more 9
considerate, afiectionate and help- i
ful towards others. 3
4.

6. b. In the spaces just below, list names of four men, from among the 28 E.M.'s, who
you think may tend to be usually less considerate, affectionate and helpful towards
others.

1 2 3 4

7. a. Name four men, from among the 28 E.M.'s 1.
who seem most quiet and least talkative.

7. b. Now in the space below name the four men, from among the 28 E.M.'s, who
seem most talkative and least quiet.

1 2 3 ) 4

Fig. 27.--Pre- and Post-Questionnaire, page 2
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At the right, list the names of four 1.

men, from among the 28 E.M.'s,

who you think may bé®ome most 25

popular and well-liked during the

six-week operations. 3.
4.

9. a. Some people resemble cach other be- 1:

causce they tend to like to do similar

things and to have the same interests, 2.
beliefs and backgrounds. Name the
four men, from among the 28 E.M.'s 3.
who you would consider possibly most
similar to yourself. 4.
9. b. Now, in the spaces below name four men, from among the 28 E.M.'s who you
consider possibly least similar to yourself.
1 2 3 4
10. Finally, name the four men from among the 28 cnlisted men whom you feel you
know least about and whom you feel you know least well.
1 2 3 4
11. Please give the following information:

a. Your age b. Your father's regular occupation
during most of his working life

c. Name of the state you lived in
mostly before age 16 d. Number of years you went to
school

e. Before age 16, were you living
mostly in cities or mostly in small f. What are the ages of your living

towns and the country? brothers and sisters (if you have any)?
Cities Towns & none
Country
g. Number of years you have been h. Number of years your father went
in the Armed Forces to school
3

Fig. 28.--Pre- and Post-Questionnaire, page 3
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