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SUMMARY

PROBLEM

To study ihe effects of perticipation in the 1952 series of
stonic mensuvers at Desert Rock on the emotions and attitudes

of troops regarding atomic dangers.

FACTS

This memorsadurn is & continuation of s stndy bagun at
DESERT ROCK I (ORO-T-170),.Troop Performance on a Train-
i og Manewver Involving the Use of Atomic Weapons, March 1952,
SECRET, ia which polygraph blood pressure records gave indi-
cation of some vnderiying tensions in airborne infantry taking
part in the first atomic maneuver conduried at the Nevada test
sits. Ia the present study the scops of investigation wvas broad.
soei by iaclusion of subjects from other types of Armny waits,
evgaging is the somewhat :nore slaborats and realistic maseuvers
of Exercise DESERT ROCK 1V (April through Juns 1952).

OISCUSSION

The subjects tested by ORO at DESERT ROCK IV were 2e-
lacted t6 allow comporison of the reactions and attitudes of
members of airborae infantry, regular infantiry, armoved ic-
faniry, and service maits; comparisons batwesn mansuver par-
ticipasts asd vou-participasis; between troops who had received
reguelar indoctirination ia atomic effects and those who dad dasn
given only minimal safaty instructicn; and batween troops who
had oreviously sxperisnced atomic massuvers and those who had
not. Also tasied wers the effect of a lapee of iime on the atti-
todes and reactions of moneuver participaats to atomic dangers,
and the effect of witaesaing an atomic explosion ou the subjects!

ORO-T. 40 1
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ability to psrform a simple military task. The reactions of

troops to atomic dangers were compared with their reactions to

ths dangers of ordinary combat. .
The msthods employed included polygraph tests which provided

a record of both physiological and verbsl responses, intarviews

with individuals, and questionnairves administered to groups.

Cuestions wers sskad concerning stomic dangers, combat dane

gers, and irrelevent topics introduced for control purposes. The

& ‘ . performance test was the disassembly and reassembly of the

u-‘ tiﬂ‘.

-~
- . A—————_— - —————

CONCLUSIONS

¢ e 1. Troope' emotional reactions toward atomic dangers were
8ot chaauged appreciably as a resuit of participating in the DESLRT
ROCK IV atomic mansuvers.
£. No regular or consistent differences were found in the
emotional rexctions or attitudes toward atomic dangers of air-
® ® 4 borus infaniry, regular infantry, armored infantry, and service
troops.
3. No coasisteat svidence was found to indicate that the in-
doctrinajion course, given at Camp Desert Rock;, affected troops’ .
emotional reactions toward atomic dangers, efthey immmediately :
following the burst, or thres weeks later. :
4. Troops suffered uo‘mpairment of manusl dexterity in
their performance of & routine military task as & funclion of
witnesaing an A-bomb burast.
5. Troops wsiformly guve larger emdotiontl reactions o
quastions conceraing combat dangers than to questicas concera-
L ¢ ' ing atoundc dangers.
6. It is uot balisved that atomnic maneuvers of tha type held
in Exercise DESERT ROCK IV, with their emnphasis on safety
measures and control, yield the kind of data necessary for making
predictions of how troops will actually perform ia combai when
' : A-bombe are used.

SECCAMNENDATIONS

. s

1. That, in the absence of changes in troopa’ emoticaal re- .
® ¢ ) actions io the A-bomb as a resuit of participation in atomic
| maneuvers, tha Army determine whether {ndoctrination, training,

2 ORQ-T-240
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- His and other values achisved by large~scals troop psrticipation in
@ che such mansuvers sre sulficient to justily their cost.
1, 2. That further studies to assess the perficrmance and poy-
;. chological reactions of troops in connection with atomic explo-
® 4 sions bs made only when troops arc employed under conditions
: involving dangezr, surprise, and fatigus approximating those found
in combat, or when atomic wespons are actuslly used in combat
operztions. ‘;
Y . |
® ]
. %
o o .
. |
® .
s e \
» ] )
' :
] . g
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» ¢ INTRODUCTION

THZ PROBLEM

av——_n =

® . The stoady undertaken by ORO in connsction with DESERT
ROCK IV is a continustion of ORO’s earlier investigation of the
performance and psychological reactions of troops participating
in an atomic maneuver.®* It was hoped that means might be dis~
covered for predicting the probablz bshavior of troops under
conditions of actual atomic warfare. Ths significance of the
earijer study was limited because the DESERT ROCK I Exercise
was the first in which troops participated, culy select (airborne)
troops wers smployed, and the mansuver was unrealistic. Al-
though in their verbel-statements and in their performance of b
routing duties these men showed wery little evidence of teasion

® ® ¢ and apprehension concerning their participstion in an atomic

maneuver, ibe resulis of polygraph tests suggested that such

feelings might in fact be preseunt. It was assumed that such

underlying tension induced by an atomic explosion might, under

the more strasaful conditions of combat, reach levels sufficient

to impaeir the ability of individual soldiers to performa theirduties.

It was dacided, therefors, that ORO shouid coutinse the in- ;
vestigation of troop reactions by studying participauts in three '
manewvers of the DESERT ROCK IV Exercise.t Tha investigation K
was brosdewsd by the inclusion of troope of different branchas of
the Army, occupying positions neaver the atomic expliosion, under g
® M differing methods of bomb delivery and varying KT yields, and k

performing somawhat more varied mansuver tasks.

EXERCISE DESERT ROCK 1V

Exercise DESERT ROCK IV was heid at the Nevada test site
during April, May, and June 1932. According to the report issued
SORO-T
- ’.;Sﬁ;- nan.-.rmmmh&oqm
'h‘-—qdﬂu&.dhmd%huuuhuﬂnh-.m
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@ -. by Brig Gen H. P, Storks, Exsrcise Director, the misaion of this
exercise was ", with the maximum Army participatics possibls,
to provide indoctrination training in tactical operations featuring ‘
R ‘ tactical employmaent of stomic devicas, to provide training is ‘
essential protective measures, to observe psychological effects
of atomic explosion ou individusls, and, in a lssser degree than
in Exsrciss DESERT ROCK I, 11, and Iil, to provide indoctrination
training in ths effscis of atomic explosion on equipment, materiel,
and emplacements.”*® Of the {our exercise maneuvers, ORO par- 1
ticipated in all three involving Army troops, but did sot partici-
pete in the cax mansuver in which Marines were used.
The tactical setting for each of the DESERT ROCK IV ma-
acuvers predicated that, since Iriendly umits hud besn unable to
) force a breakihrough iato enemy-hsid territory, sn atomic weapon
[ ' was to be used to clear the way for penairstion into ssemy rear
areas. After psrticipsting troops had prepared and occupisd fox-
holes approximately 7000 yards from the assuned enemy lings,
ac. A-bomb was exploded. Armyy persounel studied by ORO par-
ticipated in the following subsequent movemenia: afier Shot 3
» ® . (sn air-drop), an airborne uait made a parschute drop in the .!
rear of the enemy position and other airborne and regular in- :
faatry units advanced on foot through the ground asro area to link :
up. AfRzer Shot 6 (a tower doiomation simulating an artillery burst) ..
Army CBR (chemical, biciogical, snd radiclogical} monitors were
for the {irst time pormiitad to mouitor alons. Whesn they had
[ ] ! given the all-clear signal, an sarmorved batislion combet toam
" (BCT) advurced toward ground sero. Imenadiately follawing Shet
8 (a tower shot), a BCT compossd of Euginesr Amphikicus Sup-
port Traops {avguented) begen a tactical march withowt waiting
for price rad-safe (Radiological Safety) clearance from the AEC
» . or Arvay CBR meoaitors, depeading instead on Army mesitors ad-
vancing in froat of the vait. The wait was accompanisd by tanks,
the crews of which had been in their vehicles at 7000 yards from
ground sare during the exslosion.
These maneuvers were more realistic than DESERT ROCX &
in that troops ware 4000 yards closer to growmd serc at the time of
» ' the sxplosions, they were permitted to advance more guickly after
the bursts and to approach closer to ground sers, and Army persca- -
nel weare given greater responsibility for determiaing radislogical
safety. Esseaniially, however, the troops were atill primarily spec.

[Ty e

taicTs aad s mansavers were hot realistic taciicai exercises.

*Euoreive DESERT ROCK 1M Apeil-June 1952, N. P, Srocke, Belg Gou, USA, 3 7, SKCRET,
: Reowicond Do, Attate Favegy Aot 190 * v )
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DESCRIPTION OF RESE,.RCH METHODS

The {oliowing methods wers employed in the ORO studiss:

1. Individual polygraph tests on troops, in which the sub-
Ject's physiological reactions as well as his verhal respensss
to questions pertsining to A-bomb, combat, and othar situations
were recorded. (Sss Appendix A for full description.)

2. Intervicws with individuals, iu which verbal responses of
troops were recorded by the interviswer. (Ses Appendix B for
full deecription.)

3. A qusstionnaire, adminisiered to troops assembled in
groups, in which troops were asked to respond to queations con-
cerning their information and attitudes about the A-bomb. (See
Appendix C for full description.)

4. A performance test, administered to troops in groups of
25, involving the dissssembly and reassembly of the M-} rifls.
{See Appendix D for full descripiion.)

Polyxraph Tests
The bulk of the data used in this study consisted of polygraph
measurements of troop reactions to a sat of questions relating to
atomic dangers, combat dargers, and a few irrelevant topics in-
troduced for coutrol purposes. Two types of data sesulted: (a)
Ths continnous record of changes in the subject's blood pressure
and breatling during the test period, that is, his physiological
reactions to the stimuli of the quastions. (Rise .n relative blood
pressure was used as the measure of physiological resction)
{b) The verbal respouses (Yes or No) in answer to the questions.
A word association test was also employed with tha polygraph,
the subject deing asked to reapond to the test word with the first
word which camae iato his mind; this produced no siguificant
results,
Polygraph tests were made oa the following groups® for the
perposes stated:
1. To study the effects of participation in the exercise on the
responses of different types of troopas:
Twenty enlisted men from the 135th Infantry Regimaent,
47th Infantry Division and ninetesn sulisted men from the
S04th Airborns Inflantry Regimant, 824 Airborne Division
were tected during the three days before Shos 3 and re-
tested after the maneuver on D Day and during the follow-

_ *Pelyymph wote wese shaninad in mest enane o8 Suzger rougs of subiorw thas ase iudiensmd
beret however, it was 2eescamy o disvesd sens of de rocords for pupenes of sisaisnical asalyele.
Sou Appondin £ for discussion of sedustiong in samgle slve.

ORO-.T-240
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ing day, Blood pressure and verbal records were secured
from each,

2. To study the sffects on troop attitudes and resctions of
pasticipation in an siomic mansuvey, of minimal snd of {ull atomic
indosirinstion, and of s lapse of time following the maneuver ex-
perience, groups were drawn from ths 1st Armored Division
(home station, Ft Hood): -

Group -1 ‘who perticipated in Shot & after receiving the
regular atomic indoctrination were tested at Ft Hood on

D minus 11 and retested st ¥t Hood on D plus 2; 27 blood
pressure records and 35 verbal records were oblained.
Group N-1, 3 control group who did not go to Desert Rock
IV; theses men were tesied at ¥'¢ Hood on D mianus 10 and
agsin on D minus 4; Z7 blood preasare records and 40
verbal records were obtained.

Group N-2, a control group who did nut go to Desert Rock
1IV; the mun were tested at Ft Hood on D miaus 3 and again
on D plus 12; 27 blood pressure records and 31 verbsl rec-
ords were obiasined.

Group P-2R, who participatad in Shot 6 after receiving the
regular atomic indoctrination: the men were tested en D
Day after the shot and again on D plus 19; 23 blood pres-
sure records and 35 verbal records were secured.

Group P-3M, who participated in Shot 6 after receiving
minimal stoemic indoctrination were tested ou D plus 1 and
again om D plus 20; 26 blood pressure records and 32 verbal
records were secured.

3. To comnpare the reactions, just prior to their participation
in DESERT ROCK 1V, of men wko had experienced an atomic
mancuver with those of men who had not yet taken part:

Tweniy-one station complement personnsl (service iroops)
who had witngssad previous shots or taken part iz previcus
monsuvers were izsted during D minus 2 and D minus 1;and
thirty station complemnant perscanel who were scheduled to
take part in an atomic maneuver for the first time wers
tested during D misns 2 and D minuvc 1; hlood pressure and
verbal recards were securad from sach,

Individual Ivterviews

In the individual interviews, quastions were 23ked similar to
those used in the polygraph tests and the queationnaire. Thia
method was iucluded because it permits greater flexibility and
finer distinctions since the subject can ask for ewxplansticns of

10 ORO-T.240
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maesaning and can qualify and slaborate his responses. Ons hun-
dred infantrymen from the 1st Armored Division were inter-
viewed at Camp Desert Rock during the day and a half following
their participation in Shot 6. Of these, 45 had received full in-
docirination on atomic effects and 55 had been given minimal
instyuction. During tha two days prior to Shot 8, 30 service
troops who had experisnced an A-bomb mansuver and 30 who had
not were slso interviewed.

Questionnaires

Two equivaient forms of an attitude and information ques-
tiounaire, constructed by HomRRO, were administered on the day
before and the afternoon following Shot 8. The guestious, al-
though much more numevous {(over 100) than those zsked in the
polygraph tests and intervizsws, covered the same general
areas~ the A-bomb, ordinary combat, and irrelevant questions
dealing mainly with attitudes toward the Army. NKultiple~choice
answers were supplied. The gquestionnaire was scored by assign-
ing values to 12 clusters of related questions, grouped under such
headings as "Index of [ltun&e] Information Accurac:," “Index of
Over-Estimation of | stomic] Effects,” "Index of Faith ia the
Army." The gquesticunaire was answercd by the same service
troops who ware used iz ibe polygraph tests and interviews con-
ducted at Shot 8 sad additional men drawn from the 369th Engi-
neer Amphibious Support Regimeni, the 315t Transportation Truck
Campany, the 562d Traunsportatioa Staging Area Company, and the
360th Armny Band. Of these subjects, 67 had bad previous A-bomb
experience and 30 had not.

An indication of the conteut of the guaztions used in polygraph
teats, iatarviews, wnd quastionnaires is givea by the following
questions asked in the polygreph tests at Shots 6 and 8 and, in
slightly different ordar and wording, at Shot 3:

Sample Polygraph Quastions

(8) Quecaisan pormisning w the A-bemh. {2} Questions pentsising 40 erdinesy conbee.
() lmelevoas queetionn.

{) 1. Do yeu shink e emfit you're in is & geod ene?

{€) 2. Do you think your auilin in ready w go inte conbat aow il ic bad w?

(¢} % Do you ever werry shouwt whothar you'll by lnjured in comban?

(%) 4 Do yon thisk the eaperts keaw casugh 00 $54 A-bonbs in sassevers wvihoun
danget o6 our ceapa)

(2) 3 U you ware ia & foabale vhen sn Acbonh wen off ¢ miles away, <o you thisk
you'd be scared?

ORO.T-240 i1
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{s) 7. Righs sfvey an A-benb burss m 3300 b-l,ndlynhdahn!kh;w
ground zavw io yous ruguiag fieid clocking?

{3} 5 I you ware in a feshele 4 niles f1om sa Acbemb burss, de you Sink che radincion
would buss you?

{8} 9. 11 s seldier gec & bad cas7 of radiation sicinevs, do you chink be’d dis?

{i} 10. Voulé you say yeu'ss the type chas makes & geod seldien?

(i} 11. Would you suy thet yeu're in gond physicnl conditien sow?

{c} 12. 1f yow wane sess inwe sctral fighcing waw, de yeu thisk yeu'd de all righe?

{c) 13- If you weee wousded is banle and anchix 15 sheut for belp, weuld you be afrnid
thes the wedics nighe net find you?

(¢) 14 De you over vemy shon: what night Inppei 1o you i you wece takes prisomer by
ther snomy?

{s) 15. If you vese in s feshele 4 wiles swny from 0g A-donb sxplosien, de you think
you'd back oui o2 b sick?

(s) 16 Teuld you feel sale in s lechels saly 2 niles awcy from sn A-bomb bawsc?

(a) 17. Vould you he alinic o handle equipnent withia 1 1/2 niles of sa Abemb burst
belsss it’s menitesndy

{8) 18- I you wese is & Souhele § niles from s A-besh buxue, do you thiak dhe blsse
wenld be deagessusy

{£) 19. N you ware congle in the spen £ niles swny from s Arbenb Larwe, do you thisk
the fion fash wenld bern yoou?

{i) 20. ¥ you had your choics, weuid you sacher be is & diffwens besuch: of the Jusay
than the ene you'se is now?

Performszacs Test

The parformance test with tha M-1 rifle, given to trcops be-~
fore and aftsr Shot 3, was jutroduced to determine whether
witoessing an atomic explosion caused teasions which might be
reflected in changes in the subjects® ability to perform military
tasks involviag manusl dexterity. Although 99 men took pari in
the pre-D-Day performance test, thers was time to retest ouly
25 of these (infantrymen of the 165¢th Regiment; 8ist Infantry
Division) immmediatelyafter the atomic explosioa and befory the
troops advanced toward ground sero.
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SUMMARY OF FINDINGS

The tests conducted by ORO wers dasigned to secure answers
to six gquestions relating to the peychological sifects of atomic
expiosicss on Army troops, and to the valus of atomic manswuvers
in which large nunbers of troops taks part. Susmmaries of the
findings are given below; full descriptions of the tssts and detailed
suslyses of the resulls are given in Appendices A through D.

EFrICTS OF PARTICIPATION

Ars evpe® smetionsl seuctions su, sud sitisniss tewand, stemiy dengevs changad
as s rosult of paveicipation in es stvnic ssssover ?

Tais question was appronched in thres ways: by sf ddying the
reactions of troope before awd after they took port in as atemic
meanewvey; by comparing the reactions of DESERT ROCK IV
participants with those of non-participant troops; and by com-
paring, prior to thelr participation in an atemic aneuver, the
reactions of men who had previously hid such an experiencs with
the reactions of thoes wha had ack.

Polygraph tasts givea to participast treops priee to the ran-
aeuvers consistently indicated a low level of emmctioacl reaction
to atomic danger quastions, zud retesta showed we siguificant
ciangss in troops’ reactions afier participation in the massuvers.
The smationsl reactions of participants (whether tested bafore o
after the mansuvers) did aot differ frem thu reacticas of iroops
who dii oot p rticipate ia the mansuvers or go to Desert Rock.
It was alan found that, prior te participation ia owe of the maneu~
vers, irocpe who had hiad experience ia previcus maneuvers did
aot differ ia their emmetional reaciions to the A-bomnd from troops
who were adout to wadergoe thia expariance for the firs: tima. The
polygraph tests thes gave consistent evideuce that troops' emeo-
tional reactions to atomic deagers.were ot asseatially changed
as a vesult of participation in the DESERT RCCK IV mamsuvers,
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Questionnaires administered bafore and afiar one of the ma-~
neavers also indicated that troops’ aititudes toward atomic
dangers were unchanged as a result of participation, snd re-~
vesled so atiitudinal differences bstween troops who had had
previous mansuver experienca sad thoss who had not.

Slightly diffesent results were obtained from the verbal poly~
graph records and interview dats, In verbal responses to the
polygraph questions, no consistent patterns oi spprehension con-
cernizg A-bomb dangers smerged, Tests givan to men Lefore
and after manewvers indicated that participstion resulte i in e
decresse in the number of troops verbally expressing sppreban-
sion concerning some of these aiomic dangers, whereas verbsl
expression of fears of other dangers remasined unchanged, After
having taken part in an atomic nianewver, a somewhat grester
proeportion of the troops tested expressed confidence and lack of
apprehension concerning atomic dangers than did non.participant
troope. Diiferences between participant and non-purticipant
troopsy were gemerally rather small, however, and on one or two
questions fear was expressed by a somewhst greater number of
participant than nom -participant troops.

A comparisom of sxperizuced and inexperisnced troops' verbal
responses on the polygraph test indicated a slight but probably
insigwilicant tendency for troops with previous A-bomb mansuver
expariencs to express sammewhat greater confidence concerning
atoenic dangers than troops without prior experiencs. In their
interviaw responses, sxperieuced ircops coasistanily expressed
greater boldoess and confidence couceruning atomic dangers than
did inexperienced troops.

Evideace basad on verbal respouses to the polygraph test and
irterview quastions thus wouid seem to suggest that participation
ia the DESERT ROCK IV mansuvers roay have resulted in certaia
reductions in troops® expressed fears comcerning atomic dangers.
Tha fact that such attitedinal changes as did occur were gensrally
rather amall, and were appareatly not accompanisd by changes in
troopa' physiological-emotional reactions to A~bomb dangers,
makes svidence besed on the verbal data of quastionable siguifi-
canca. Alihough this ctudy does act provide coasistent or definite
evideucs concerning the effect of participation o troops! varbally
>tpresasd sttitedes regardiag tha A-bomb, the physiological re-
spoase data show clearly that participation in DESERT ROCK IV

had little or no effect oun troopa’ smetionsl reactions to atomic
dangers.
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REACTIONS OF DIFFERENT TYPES OF TROOPS

Do troops from dijfarem branches of the Army vary in theiv amotional redctions to
asomic dangers?

The troops studied by ORO at DESERT ROCK I were airborne
infantrymen. On ths assumption that, a3 members of an "alite”
unit, they might Ls stypical, mea from asirborne infantry, regular
infantry, armored iniantry, and service units were tested at
DESERT ROCK IV. No regulsr or zcusistent differences ap-
peared dstween the emoiional reactions or verbal responses of
men from thess units. As might be expecied, there were indi-
vidual differsnces among soldiers i their emotional re~ciions
to atomic dangers; but no aystematic group differences were
evident. Different types of troops tested at the three maneuvers
did tend to vary in their emotionsl reactions to combat and other
types of quastions; these dissimilavities gave further emphasis
to the marked similerity of emotional respounse to atomic dangers

oun the part of varicus groups of troops participating in DESERT
ROCK IV.

EFFECTS CF INDOCTRINATION

Foliowing pasticipaticn ie an A-bewb mensvver, do roops whe bave veceived & mini.
sl aasent of Abemb indertrisstion shew different emational reactions te, and attitnies
tomand, slenic dexgers than trasps whe recvived full indectrination?

At Camp Desert Rock the troops who were to taks part in the
atop ic maccuvers were given an indoctrination course which ia-
cluded such subjecta as a description of effecta of atomnic weap-
ous, some discussion ¢ { radinlogical safety measures, and in-
struciion ia conduct to be followed on D Day to insure the safety
of the individual. In an attemapt to assess the effect of atomic
energy indoctrination oa the attitudes and emotionsl reactions of
maneuver participants, this routine indoctrination was withheld
{from oue compauny of armored iafantry troops in Shot 6. These
men rectived no information except brief safety instructions at
the forward area on rabkearsal day.

Interviews and polygraph tests were oblained aftexr the ma-
neuver from a group of men who had ‘received regular indoctri.
nation and also frowm a group of men in the company which hud
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recsived “minimal" indoctrinstion. In polygraph tests the regu-
larly indoctrinated iroops after the maneuvsr showed grsatey
blood pressure responses to atomic danger guestions than did

the minimally indoctrinated men. Although this might suggest
that regular indoctrinstion heightensd troops’' emotional reac-~
tions to A-bomb dangers, the fact that thess troops ziso showed
greater emotional reactions concerning combat dangers than did
ths minimally indocyrinated men makes such an interpretation
someswhat questionable. It is mors likely that differences in the
reactions of these two groups were o function of the time of
testing: the regularly indoctrincted men were given the polygraph
test on D Day sooun after their retvrn {rom the maneuver, whereas
the minimally indoctrinated men were not teasted until the next
duy. It is believed that fatigue and the recency of their maneuver
experience probably account for the regularly indactrinated troops’
heaightened emotionzl resctions to both atomic and combat danger
quections, In their verbal respouses to the A-bomb questions on
the polygraph test, no differences were found butwsen regularly
and minimally indoctrinated trvops.

In replies to interview questions on atownic dangers, asked of
a somawhat larger group of participauts during the day and a half
after Shot 6, indoctrinated troops genersily showed a somewhat
greater degree of boldner: avd confidence than did the troops wbo
had had minimal instructioa.

Cousidering the results of both polygraph teats and interviews,
it would thus seem that, although regular atomic energy indoctri-
nativa before the mansuver resclted in an increase in the con-
fidence which troope sxpressed immaediately after participation,

it did not matsrially affect troops® emmtional reacticas to atomic
dangers..

DELAYED REACTIONS

Afser @ lnpoe of time following participotion in on A-besk mumenven, @re the altituies
ond eombioun] reactisns to Adend dengere of minisally indecirinnted weops zdavged in
diffevont amsunts s directions than the reactions af regulerly imlacirinutod wesdse?

Troops in DESERT ROCK 1 gave some evideace of a rise in
auxisty and approbkension conceraing A-bomb dangers following a
lapse of time after participation in the inaneuver. These troops
had received the standard atormnic indoctrinatioa beiare the ma-
neuver. It was hypothesined that troops who received canly miai-

CRO-T-240



secuery RESTICTED mvonanon

ma} fustruction before participation in an A-bomb mansuver
might Iater show a greater rise in feelings of anxisty snd tension
thas would regularly indoctrinated troops. Such a regression did
not appear in sither the minimally or regularly indoctrinated
troope studied in DESERT ROCK IV.

The groups of minimally and regularly indoctrinated troops
who were given s polygraph test at Desert Rock sfier participating
in the maneuvers were retosted 19 days later aiter their return to
home camp. Neither group showed any significant rise in their
emotionsl reactions to the atomic danger questions after this in~
tzrvel of time. Reactions of the regularly indoctrinsted group
actually decreased, altbough this change was probably an artificial )
one resuiting from the elevated emotional responses obtained at
the time of their first test on D Day. In verbal responses to the
polygraph questions concerning atomaic dangers, thers wers no
marked changes for either minimally or regularly indoctrisated
troops; both groupe in fact showed a slight, although probably in-
significant, increase in expressad coufidence 19 days after their i
firat tust. Within this short period of time, therefore, there is
0o evidence 1o indicate tant troops who participaied in the DESERT
ROCXK IV mauvsuvers afterward experienced a rise in appreben-
sion, or that troops who had received minimal indoctrination

differed in this respect from troops who had received regular
iodoctriaation.

REACTIONS TO ATOMIZ VERSUS COMBAT DANGERS

Ave tho emstivanl resciisve of trespa to Adiad dengere similer in magunisnde se
thely omatisunl vesctions Jo combat dengese?

In attempting to assess the resctions of troops to atomic
dangers, and to estirnate the effecta of A-bosnh mawsuvers on
such reactions, it was consideved desirable to provide a yard-
stick against which the magunitnde of emotional reactions could be
gouged. For this reason, questions conceraning the dangers of
ordinary combat were included in the polygraph test, aloap with

- questions pertaining to atomic dangers. It was hoped that, by

corparing troops' emaotional reactions to thase two types of
questions, it would be possible to estimate tha relative degree to
which atemic dangers, as compared with combat dangers, trouvse
fear in Army troops. Lvidence obtained by this method indicated
that troops react more strongly to the dangers of ordinary com.
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bat than they do to the langers of ths A-bomb. Ali groups of

soldiers tasted on the polygraph in DESERT ROCK IV showed

greatsy emotional responses to combat than {0 A-bomb questions. .
This was true for participant 23 well as non~participant troops,

for troops both befors and aftsr participation in the maneuvers,

snd for troops receiving mini=—-\ 23 well as regular A~bob
indoctrination,

EFXYICTS ON PERFORMANCE

Iz t.e efficiency of trec) perfornence impaived sv & resvil of siress induced by an
atomic sxplogion?

Troops z: JESERT ROCK I showed no outward sigas of fright
and performed their mansuver duties in a routine maunner. This
was also trus of troope participating in the DESERT ROCK IV
manenvers. Additional evidence that the stress of an A-bomb
explosion does not impeair troop performance was supplied by the
perfermance test results. The small group of men who performed :
the disassembly and reassembly of the M-l rifls both before D
Day and again immaediately afier they had witnessed an atomie
expiosion exscuted the task rather more quickly in the second -
teal than in the first. Clearly they suffered no impesirmert of
mancal dexterity ir performing a routine military task.

i8 CRO.T-240
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INTERPRETATION OF RESULTS

BEHAVIORAL EVIDENCE

Although the results of the studiss made by ORO in DESERT
ROCK 1V are not wholly coasistent, certain rather cicar-cut
patisrns emerge. la all shois, and by all methoda of study em-~
ployed, theri are no indications that troops are seriously dis-
turbed about the dangers of atomic wespons. Ouv the most overt
level, that of periorming a task requiring a steady band and some
degree of macusl dexterity. there is not the slightest evidence of
a decrement in performance by troope who have just witoessed
an atomic sxplosion and will shortly advaice intc the damags
area. This level of behavior is, of course, of grest concern to
the Army.

VERBAL EVIDENCE

Ou 1sss overt lavals, it is true, somae indicatioas of anxiety
and appreheunsion are evidest. Before participating in an atcmic
maneuver, soons men admit heing afraid of certain aspects of the
A-bomnb. After undergoing a mensuver sxperience, fawer ruean
*xpress these fears; b some still are fearful. From both poly-
graph varbal data aud interview responses it was found that troopa
about to undergo their first A-bomb experience were slightly
more fearful thau thoss who had already had such aa axperiencs.
On the other hand, there iz no indication from the virbal data that
such fears are sufficisntly widespread or severe to cause councers.

PHYSIOLOGICAL EVIDENCE

On a more dasic level, that of physiclogical-eractional reac-
uon, there iz little or no evidence that troops are detrimeutaliy
anxious or tense about A-bomd dangers. Polygraph tests given at
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all three shots consistently indicate a low level of physiological

reaction to the stomic daagsr questions. Evidsnce that the re- ;
actions of participants did nct differ materially from those of <
non-participants, and that troops reacted the same way when
tested befors taking part is an stomic maneuver as they did when
tested afterwards would scem to indicate that troops sre not
basically disturbed sbout A-bomb dangers. Such an interpreta~
tion is supported by the physiological reactions of trocps to
polygraph questions concerning combat dangers. Without excep-

. tion, ail groups of troops tested in the three shois gave larger

emotionsl resctions to the combat questions tkan to the atomic
questions. Appareatly their basic fesrs concerning ordinary
combat are greater than their fears of the A-bomb.

DESERT ROCK IV VERSU3 DESERT ROCK I FINDINGS

Tha weight of avidence sccumulated by QRO in DESERT
ROCK IV tends to miaimise the psychological impact of A-bomb
dangers on Army troops, at least when the wespon i3 used in .
their support or under coutrolled coonditions. Thess results dif- '
fer in some respcct 7rom those of tae firat atomic exezcise. In )
DESERT ROCK I, aithough troops performed adequately, and ..
verbeaily indicatel a high level of confidance in their safety dur- :
ing atomic manenver operations, they showed, in the polygraph
blocd pressure measuremenis, some indication of vuderlying
tensioa coucerning A-bom* damgers. Thia tension was not evi-
denced by non-perticipantis tested at their home camp but was
marked in participant troops tested before D Day. When these
men were retested after the atomic maneuver, however, tkis
tension was found 20 have baen siguificantly reduced. ,

One poisible explanation for this diccrepancy between the :
physiclogical findings from the two atomic exercises is that
DESERT ROCK ] represented the first use of troopes in an atomic 3'
maueuver and participation was perbaps a more stresaful axpe- E
rience than in subsequent exercises. It would secem logicsl,
however, that this greater siress would also result in an increus.
in varbal exnrassions of anxviety and fear. Thia was not the cass,
however. Wherens sroops in DESERT ROCK 1V showed iecs phys-
{ological tension regarding A-bomb dangers than did those al
DESERT ROCK I tut verbally axprissed some amount of appre~ .
hension, troops at DESERT ROCK I verbally expressed a ratier
surprising lack of anxiety and concern,
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Therc is another and perhaps more piauaible explanation of
the discrspancy between results {rom the two exercises. The
troops in the DESERT ROCK I maneuver, drawn from the §ith
Airborne Division, belisved they had been selectad bscause they
weare a Ycrack outfit'; rumors circulated that the Army had de-
iiverately chosen first-rate troops in order to ensure that the
fizrst A-bomd manewver would be a success. Such factors as
aation-wide publicity, the preseace of large numbers of officisl i
observers, and ths kaowledge that their behavior and reactions !
were being studied by ORO and ciher research organizaticas un- ’
doubtadly haiped t0 maks the participsting trcops well aware of
the importance of their role. They might, therefors, be expected
to tend to cover up jeelings of anxiety and Iears concerning their
safety in the maneuver. I this was actually the case, it may ac~
court for the relatively szaall amount of verbaily expressed sp.
prebeasion and algo for the relatively large physiclogical re-
spouses to questions relating to A-bombk dangera. I troops
actuslly felt somewkat appretensive, yet aaswered polygrapk
questions in such a way as to deny these feelings, heightened
physiological reactions might be more a function of emotional }
disturdence relatad {o the act of deception than of direct emo-
tional disiurbance comcerning the question-couient. On the other
haod, in the DESERT ROCK IV mansuvers, troup participation
was not confined to “elite” units, the activities of reaseazch ob-
servers were less sxisasive, and the use of troops in atomic
meneuvers was no longer a novelty and had proved successiul.
Perticipanis may, therefore, actuslly have been less fearful snd
at the same time have heen more willing to admit such apprehen-
siony as they did feel.

Euch an interpretation, if valid, has certain implications for
fulure vassarch involviag the measurement of fear vesctions. It
may Le at in saw sitwations involving personal danger, par-
soensl ave likely to “cover up™ thair real feelings and attitudes,
and hance conscions verbal respouses may be leas indicative of
thair emotional stats than are indices of physiological reactiona.
I this is tha case, greater emphasis should be placed om the
meassrement of troops’ involuntary physiclogical reacticns, and
less reliance should be placed on vearbal testimoany alone.

LYALUATION OF DESERT ROCK MANEUVERS
The major finding of this study of the DESERT ROCK IV ma-
euvers - that participationa apparentiy had little or no effect upon
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the emotional reastions of the troops to the A-bomb —raises the
question of the valus 0. such mmmr- in preparing troops for
atomic warfare operations,

The effectiveness of these maneuvers should be weighed ngainst
the dollar cost. Before DESERT ROCK IV was carried out, it was
estimated that $466,425.00 would cover the cost of movement of .
observers and participating troops to Carap Desert Kock and re-
turn to bome staiion, the movement of equipment of participating
troop units {0 and from Dessrt Rock, and techuicsl service re-
quiremsnts at the Camp.* The actusl cost of these maneuvers
was finally determined to have been $591,000.00.1

R is generally agreed that some kind of atomic warfare train.
ing is essential for Army persoaunel. According to carvent Army
doctrine, outlined in Training Circular 33, maximem exploitation
of the dastructive effects of an atomic explosion on the enemy
should follow promptly. The Circular points out. howsver, that
“the shock and fesr produced by the tremendous klast, the blind-
ing flash, heat, the atomic clowd, and fear of the unknowa may
produce disorganization in poorly trained and indoctrinated
{frieudly) individuals or units.*$ It is, tharefors, considered
highly importaut that all persomnel receive “adeguate training in ’
preparation for atcnic werfare,” and “instructioa in ths capabili~
ties aund limitations of atonic weapous, so that the adverss pey-
chological effscts of atomic warfare will be minimized."$ i

It may Da assumed that an important paal of the Desert Rock
training maneuvers was io sliminate exaggereted fear of atomic
weapoas by giving troope first-hand exporisace with atomic ex-

Plosions. The preservi study iadicates that troops expressed
relatively little fear of the A-bomd and that thair emotionsl re-
actions were unchanged after participation. These findiags sug-
gest: @ither that the psychological affects of atomic weapons are
somewhat overratad and excesasive fears of these weapons are not
characteristic of Army troops, or that the Dessrt Rock maneuvers,
with their emphasis on safety precautions and the virtual elimi-
nation of possible elementis of danger, were not realistic encugh

to avoke fear respomies amcay the participating troops. What-
sver the reason, the DESERT ROCK IV mansuvers were apparenily

‘Mn-.u.q.cﬁ-.hn‘

* ndaemaoion adepined hesnsh Tanlnine ﬁ:d-h Taslaing Divisies, G3. Thia
vl did o include she coste of Mnolen pumicigacion in Shoe ¢ of e Eveerise.

! Training Cleveity 33, Deptownase of Asngy, Cumbined Arug Unita in Atemic Papjee, 3 Now
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of littls value, if reducing ihe participantis’ fears of ths A-bomb
was ons of the primary objectives.

It is not suggestsd that these maneuvers failad to accomplish
other training objactives: troops presumably gsined some
knowiedge of tactical operations involved in the uss of atomic
weapons; they received training in safety measures; and they
were able to see what effects & particular atomic explosion hed
on certain types of emplacements, materiel, and equipment. A
study of the possible gains in knowledge sbout, sud understanding
of, atomic explosions, resuliing from troop indoctrinstion at
Desert Rock snd from the maneuver experienca itaelf, is beyound
the scope of the present investigaiion. It is suggested, however,
that effective training in these areas could be achieved by other
maethods. Trzining in tactical operations couid be provided in
reguler Army mansuvers in which atomic bursts are simulated.
Iadoctrination in protective measures, effects of atomic explo-
sions, and 80 on, might be effectively achisved by mesns of 2ec-
tures, demonstrations, and training films. In films, troops could
see the effects of bombe of different sizes exploded at different
altitedes, whersas the soldier jiu DESERT ROCK IV participated
in but one shot and saw the effects of but cus explosiou.

A-bomb maaeuvers may, of course, provide valusble training
aund exparience for special cbservers, officers, and enlisted
specialists, but large-scale participation of troops is not ascas-
sary to provide this type of techuical training.

R is recoguined that the troop masewvers at Desert Rock may
have other purposes sad values than those stated explicitly by the
Army. The knowisdge that US troops are receiving extensive
training in atomaic warfare operatioas, plus the fact that actual
A-bombas are being exploded in training mansuvers, may have a
siguificant propaganda effect upon our poltestial enemiss. The
psychological effect upon our owa civilian population may also be
imporiast. The considerabdle publicity given to the Desert Rock
oaseuvers may lead to & general recognition of the A-bomb as
an accepiad weapon of warfare and may create confidence in tha
Artay's ability to handle this weapon. Such counfidewce on the part
of the general pullic might be important in allaying fears of dan-
ger to our troops if atomic weapous are uned ia futare combat
operatisng, whathis by US forces or by the eaemy. Even more
important, Army experience with A-weapoas, and public knowl-
edge of this expericace, might be a significant factor in reducing
panic and disorganisation iz case of atomic attack by an enemy
on US civilian centers, since civilians might be more raspoasive
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to the "know-how' andisadership of officers and have more con~
fidence in the self-discipline of iroops. Thess and other con- '
e siderations perbaps enter into any decisiou which the Army may e
make regarding the continuance of large-scals troop mansuvars
at Desert Rock,

i the training of troops in stomic wariars operations is the _
primary consideration, bowever, the Army is perhaps oot justi- ' )
fied in continuing to spend the Iarge amounts of monsy necessary ' R |
to conduct lurgs-scals manecvers at Desart Rock, since the psy- )
chological sffect on participsting tzoops is negligible and the ;
other maneuver training values for troops may be achieved through
mors economnical training methods. 1t is, of courss, possible that
if the maneuvers were more realistic, if scine actual danger

4 existed or if troope were led to beiitve that they might be in dan- . f‘
ger, the wffectiveness of training might be increased, and troops . -
might be givea more realistic and sdaguats prepuration for actual &
atomic warfare operations. ; 3@

o . | 2
RECOMMENDATIONS | =

P On the basis of this study, the following recomsncndations are

mada:

1. That, in the absence of changos iz troops' emotional re-
actions to the A-bomb as a result of participation ia atomic
maneuvers, the Army determine whether indoctrinatioa, traia-
ing, and other values achieved by large-scaile troop participatioa

¢ in such maneuvers are sufficient 1o juatify their cost.

2. That further studies to asaess the performance and pey-
chalogical reactions of trooge in covnection with atomic explo~
sions ba mads only whea troops are emnloyed under conditions
invelving daager, surprise, asd fatigue approximating those found

M in combat, or whea atomic weapouns are actually used in combat
opwrations.

. 24 ORO-T-240 3
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DESCRIPTION OF METHOD

Thke bulk of ithe data gathered ip the present study consisted of
troops' reactions, measured by means of a polygraph instrument,
to gquestions concerning the A-bombd and to other questions per-
taining to various aspects of military experience. The polygraph
techniqus was used in an effort to obtain information regarding
troops' emotional reactions to the A-bomb which might not bs
expressed on s verbel level (in interviews aund qucstionnaires) or
revesaled in overt performance.

The instrument, better knowa to laymen as a *lie~-detector,”
was & modification of the Keeler type, yislding a continuous rec-
ord of respirstory and circulatory changes in the subject during
a 10 to 15 mioute period of questioning. No attempl was made to
use the polygraph as a lia detector. The instrument was employed

maerely as a means of recording troops® involuntary physiological
reactions to certain ideational stirmli.

Administration of the ‘Tests

In each of the three shots, the polygraph records ware ob-
tained by operators employed by Russell Chatham, Inc. Although
the operators had had & great deal of experience in the use of the
instrument in security {nvestigations, they were relatively in-
experienced in the presant type of research investigation. For
this reasou, the polygraph test was mad? as simple and standard
as possible, questions were presentsd ia the same order, and
operators wers gewarally givea minimum lstitude in conducting
the tests.

Polygraph interviews at Camp Desert Rock were conducted in
5 small wall teat; tests givea at home camp were administered in
an office or other room affording both privacy and some measure
of protaction from outside noizes and disturbarnces. At Desert
Rock such disturbances were a source of trouhle; lcudspeaker and
other sounds somnetimes made it difficuit for the subjects to hear
the examiners’® questions. The influence of exiraneocus noises on
the subject's physiological reactions is an unknows factor.

Each subject was tested individually by the polygraph opera-
tor. A standard aet of instructions was given to each man re-
gardiag the purposs and nature of the test, and the procedure
followed by the operator did not vary from subject to subject
except where hereinafter apecified, The test quastions and the
order of their presautation were the same for Shot 6 and Shot 8;
in Shot 3 a slightly different serics of stimuli was used, with a

ORO.T-240
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sornewhat different order of presentation. The two seriss of test
ilems are reproduaced a: the end of this Appendix.

Ths Stimull

The most imporiant test tems in both seriss wsrs questions
conceraning A-bomb dangsrs. For comparison purposss, [ues-
tions desling with combet dangers wers incindad in both tests,
and also » {ew additional questions whick perisined to naithar
combat nor A-bomb sitwations. Parsiroopers tested im the Shot 3
experiment were also askzd cartain gquesiions concerniny the
parachuts jump, All guestions wers so wordsd that they could be
answered by a simple “yes” 0or “no'' to minimize the effect of
vocalisation on the physiological responses. A second Lyps of
item, incinded in both test saries on au exploratory basis, con-
sisted of 3 single-word stimuius to which th: subject was asked
to respond with the first word that came to mind. Stimali in-
cluded iz this word-association sectios were sslscted on the
basis of their presumed relevancy, or lack of relevancy, to the
A-bomb sitoatios.

The ava-A-boxnb, non-combat questions wers incleded in the
mlf—:ﬂa-s, It was felt that if the tast were

rct that thay were to be assigned to Desert
wparticipation base-line messuremsent of
i um Also, these guestions wers used
uﬁnﬂrﬁhhaﬁhﬂdt&hﬁ.um&!m
A-borod and combat items would act be influenced by any of ibe
exaggerated physiological reactivity which often occurs at the
beginning of a seriea of stimulations. Siace thase queastions were
velavant neither to A-bomb nor to combat aitustions, they ave
baen called “irrelevant™ questions throughout this study.

The Polygraph Record

A polygram provides a coatinuoss record of changes ia a sub-
ject'a blood pressure and breathing during tha test period. The
operalor indicated tha point at which sach stimuins (quastion or
word stimulvs) was prez.ated to the subject by making a vertical
mark at the base of the chart. The subject's respouse (eithar
“yeas''or “no''to a question, or & word respoase to a word acso-
ciation stimulus) was also recorded by the operator at the base
of the chart, with a mark iadicating the point at which it was
made. Two types of data, therefore, are available from the

28
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polygraph test: the subject's verbal responses and his physio-
logical reactions to the stimuli. The lattery type of dats is of pri-
mary interest; the verbal responses, however, are also meauningful,
The polygraph used in this study reflected changes in the sub-
ject's blood prassure and respiretion during questioniag, and,
from the raaulting record, » number of indices of physiological
response can be derived. Of these possible maasuzes, only one
was sslecied for treatment in this report: amount of increase ia
relative blood pressure {ollowing presectation of the stimualus, as
measured by the amount of deflection of the recording pen from
the pre-stimulus lsvel. In the tests, blood precsure changes
occurred more frequenily than did changes in other indices, and
were exhibited in at least some degree by all subjects. Therefors,
riz# in relative blood pressure was selected for use as being &
sensitive measurse of physiological reaction to test stimuli.

The Measuremsant of Relative Blood Pressure Rise

The device for measuring circulstory changes in 2 Kealer
type polygzephk is & culf wrapped sougly around the arm. Chaanges
in the volrme of the limb, under the cuff, cavse small increases
in pressure inside the cuff. These changes are transmiited,
through a closed pusumatic circuit, to & writing pen. The deflec-
tions of the per over the moving chart, therefore, becoms indica~
tive of chuages in prassere withia the cuff. The zwmbers used in
the aasulysis of results represent the excursion of the pen, in
Mmammchﬁmmmch'%un
blood pressurc.”

It should be empbasined that these measures do not necessarily
correspond to the “miliizasters of mercury” wkich physicians
commonly use in expressing the magmixde of absclute blood
preasure. The cuff in & Kasier typ2 polygraph doet not occlude
blood flow. Changes ix limob voilurie under the cuff, which this
polygraph does measure, srs probably a function of blood pres-
sure, rate of flow, and come oaknown factors. It is gemerally
agreed, however, tkai thia misiure of circuiation moasures, which
bis come to be knowa a3 “change in relative blood pressure,™ is
a fairly well«eatabliahed {ndicato™ of amotional disturbance,

In order to oblaia data which would be comperabla from sub-
Ject to subject, it waa nacessary to measuze relotive bleod pres-
sure rise from a standird point in the stimulus.respounse ae-
queace. This point was dasiguated sz the blood pressure level
imzrediately prior to the beginning of the stimuius presentation,
which was recorded on the pclygram by a vertice! line. Since the
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stimuli varied in length, and the subjects differed in their physio-
logical reaction time, the second point of measurement could not
be held constant. Therefore, measurement was made at the point
of highest tlood pressure Jevel occurring after the presentation
of the stimulus and before the presentation of the next stimulus,
{The usual interval proved to be approximately 15 seconds.)

The amount of relative blood pressure rise following each
stimulus was measured on each subject's polygram, and recorded
cn the subject's data card. The subject’s verbal responses to the
stimuli were also entered cn the card, which contained information
conceruning the date, time, and place of testing, the subject's name
or identification number, the subject's rank, race, and unit desig-
nation. Not all of this information was available for every subject
tested in the three shots. In Shots 3 and 8, subjects were identi-
fied by name and unit. In Shot 6, however, subjects were anouny-
raous, and only a special identification number was recorded on
the polygram. This number made it possible to match separate
tests on the same individual, but prevented the identification of
any subject by name.

Subjects Tested on the Polygraph _
Since the type of troops, time and place of testing, and 30
forth. varied from shot to shot. the sampl= for each:

ule is shown in Fig. Al. -,
Shot 3. Two types of troops, . regnhr

tion in the exercise on the respouses { :hﬁei'eut types of,
troops. Tests were admiunistered on the threé days pre-.
ceding the maneuver. Retests wera administered on D Day
after the manesuver was completed, and ca the following day.

The regular infantry troops were drawafrom participating
units of the 135th Infantry Regiment, 47th Infantry Division.
Forty-two ealisted men, selected on a randormn basis from
their unit rosters, were tested before the maneuver. After
the maneuver, 20 men selected at random from the coriginal
group of 42 were retested.

Forty-two enlisted men selected at random from the two
participating companies of the 504th Airborne Infantry Regi-
ment, 82d Airborne Division, were tested before the ma-
neuver. This sample was broken down into two groups of
21 men each, from F Company, which was acheduled to

30 ORO.T-.240
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make & parachute jump after ths burst, and {from H Come-
pany, which was not. After the maceuver 20 mes, 10 each
irom F Company and H Comgpany, selecied at random {rom
the original test groups of 21, were retested. In the case
of ¥ Company, thres of ths sampl; of ten wore not available
for veissting (because of jump injurics or emergency leave)
and thres yeplacemants were mad2 from the originsl group,

The remainder of the men from both the 135th Infantry

Regimeni and the 504tk AIR were to be retested at & later
date, in their homae camyps, in order to investigats possible
chunges in resctions afisr 2 lapse of tims. A follow-up of
these troops showed that so muny of the men had besn dis-
charged or transferred, howevsr, that 4 second testing was
not possidle.
Shot 6. All troope tested in Shot § were drawn from the 1st
Armozred Division, stationsd at ¥t Hood, Texas. Two major
types of subjects were tested: men who participated in the
DESERT ROCK IV mansuver, and men who neither partici-
patsd in the mansuver sor went to Camp Desert Rock,

In this shot, ORO's study was carrisd out in conjunction
with an investigation conducied by ihe Human Rescurces
Research Office (HumRRO). The latter organisation made
extensive use of inforsastion and attitude questionnaires and
a projsctive test, and used several other techniques, such
s & palmar sweat messure, ou & more limited scals.. ORO
coscentraiad on the messarement of physiological reactiocs
of fvoops, uaing the polygraph test, and also condmcied in-
tarviews with pe-ticipast troops.

Tharee participa: groupe (P-1, P-2R, and P+3M) and two
son-participast grucps (N-1 and N-2) were used by ORO in
the polygraph tests.

Data obtained {rom tests of participant Group P-1 (40
mea) were comnpared with those obiained from woa-partici-
past Group N-1 (40 men}. Group P-1 was tested at Ft Hood,
their hame station, on D minus 11, before the asncuucement
of which troops would participate in the Desert Rock ma-
neaver. The nexti day, coutrol Group N-1 was tested, also
ot Ft Hood. Group P-1 was reiested 13 days later, on D
plus 2, after they had moved to Camp Desert Rock, baen
exposed to full indoctrination, aud gone through the ma-
ntuver. Group N-1 was retasied six days after is first
teat, ou D miaus 4; they had not gone to Camp Desert Rock
or had any of the other experiences which participant Group

.
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P«1 had undergone. Control Group N-2 (31 men) was tested
: for the first tims on D minus 3 and retestad on D) plus 12,
» .l both tests being given at ths home station.

Ths other two participant groups, Group P-2R (39 men)
and Group P-3M (39 men} were tested for the first tima
after the mansuver at Desert Rock, on D Day, sad the day
after. They differed from each osther in that Group P-2R .
: had received the regular stomic indocirination given at i
® ) Desert Rock before D) Day, while Group P-3IM was given
» only s minimal amount of indoctrinstion -~ the short safety
indoctrination at the forward area cu rebenrsal day. Data
obtained from these two groups wers compared. Groups
P-2R and P-IM (reduced to 35 and 32 subjects respectively)
® . ware both given their secoud tests at homne camp 19 days
after their first tests, in order to measure the affiects on
responses of & lapse of time after the masenver. ;
Men were originally assigned to experimenial snd control
groups by HumRRO representatives oa & systematic random
basis;* subsamples chosen by ORO for polygraphing were
» & & selected from these major growps ou a random basis.?
Shot 8. All troops tested on tuis shot were station comple-
maent personnsl. Two types of subjects wers chosen for
study: men who had witneased previous shots and partici-
pated in prev.ous mansuvers, and men who were scheduled
» . to take part in a mansuver for the fizrst time. Since there
wers relatively foew men in thiz latter category. this in-
experienced sample wes selected first. Forty men were
chosen on the basis of unit records indicating participation
or noa-participation ia rrevious mansuvers. From the
larger group of experisnced man, 46 subjects were selected
o L to match the inexperienced subjucts in rank, race, and

*Twe of the supusinestnl guugs sensistnd of D Congaap weeps o'y (usn given & winianl
swsant of assmie snsegy lndeswisacien a2 Duacast Resk), Thew win a0 euidease that D Congeay
weups dillorsd syencassienlly Sien wegs in ether sonugaaies, and iz was aeounnd thae cay

didfosenten (ound busuacs misinelly sad sagelely indssnisased wesps wonld be
f&&-—uhummw
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Military Occupational Specialiy., Both groups were given the
polygraph test on D minus 1 and D minus 2.

Discarded Subjects

After maasuremaents of relaiive blood pressure reactious to |
sach stimuius bad besn mads for all of the men tested ou the
polygraph, the data were examined and certain records discarded.
Faulty records, distortion of the prassure records because of the
subject’s muscular movement, omission or repetition of any ques-
tions by the opersior, and equipment fsilure made such discards
nscessary. In addition, records on some subjscts in Shots 3 and
6 wers discarded because of & failure to take retests, and 3 num-
ber of records obizined in Shot 8 were dropped because of con-
flicting information coucerning the subject's participatios or lack
of participatican ia previous £.-bomb mansuvers. The nsumber of
subjects in the lesi, retest, and finel analysis groups for esch
shot is abown in Toble Al,

TABLE Al
POLYGMAPR TEST, RETEST, AND ANALYSIS GROUPS, BY SBOT

Seets Gronp Teas, Ne. | Retest, Me. [ Final, de. *

3 Adr Q » 19*
Iafensry 42 26 n*

¢ Lot L s n
bR 3 13 3
| o ] » b2 1
Nl » 9 27
N2 ] ) 33 13

s Abaab Exp. @ (%o n P
A<bomk Inewp. 4% retent) 3 )

Since the Shet 2 dats were nat endjected to saveunsing ste
tisticel treatmsal, endjects with incoaplete records vere mt
discarded froa the Jiasl sanslysin greep.

Identifying Informatioa )
Before each polygraph test in all shots the subject completed <7
an {uformation sheet. Th!. provided data conceruning the aubject'a

age, rank, mathod of entry into cae Army, tod combat axperience.
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Racial compoaition of the various groups tesied on the polygraph
is alse kzown, as the race of each subject was recorded by the
polygrapi: cpsrator on the polygram, The number and percent of
subjects uccording to thase background varisbles sre shown for
each Last group for each shot in Table A2,

Vas Reliability of the Data

nature of the dats varied somewhat from burst to burst.
As has been indicated earlier, a3 somewhat different question
series was used in Shot 3. In this shot, the cperators werr less
experienced in polygraph operation for research purposes, and
devizted from the standard procedure. They sometimes changed
the order of questions, and often repeated one or more questions
in the course of a test. Also, the polygraph apparatus gave some
difficuily, and the records show sume indication that pressure
changes is soms subjects may have been somewhat reduced in
maguiteds as a result of maj{lunctioning of the equipment. For
tkis reason, the bicod pressure data for Shot 3 wers wot con-
sidered reliable snough t0 warrant detailed statistical trestment.

ANALYSIS OF PHYSIOLOGICAL BESFONSES TO QUESTIONS

The physiclogical response deta from the polygraph test were
analyzed separately by shot. The results from Shot 8 are dis-
cussed {irst, since the statistical processes used in the analysis
are workad out in more detail, and serve as a modsl for the
statisticul processes used ia the analysis of Shot 6 data.* Be-
cavse the Shot 3 records were incompletie and considared rela-
tively wareliahls, thiese data were not analynsd wrtensively, and
ouly brisf {indings are presented.

Shot 8 Findings

The twa populaticns utilized in Shot 8 afford a unique kind of
comparison between the blood pressure responses of experienced

troops (thoas who have been through previous A-bomb experiences)

amd those of tro0ps who have never before had such exparience.
In both cases the trocps wure tested at Camp Desart Rock before
D Day, 2o that thelr blasd sressure responses may tvnd to reflect

their emoticnal reactions to the impending eveat, This comparison

was ased to answer, in part, the question "Are troops! emoticaal

*A demiled deacsiption of ke sanlyein of vcinare welniqes maed in dinee 2asiysns is anaik
shis upea requact o Prejoct SHOP, Opssntione Ressnerh Odfice.

36 CRO.T-240

LMY gS!g!g!Eg INEORMATECM

o .y e,

© e mmmts e



wouvwons (3L IHISIE womom

L]
-

-t os o
-

L
i

g

AR
N
L

puored
oo

" wwex
we oW
200
e » «rw
M - »ren
wen are
"rs ] ws
»ry 1 e
ww v o=
]
—
s e w e
e 1 e
wr 1 »
-xy H -
we uri t WK
s wem ¢ wn
aru 1 wu
wiy H s
el [ nu
we ¥ wu
e ' we
- 1 v
ure ] s
oy t -
" H wy
w1 M s wem
® wa 1w
e T T
poomg] 5 Inetosnm] w ]owmigp may
{55 = 19 Su poningeiy

!
1

SEELIND 0 RELTVY ¥ IAVd

ARVINVA 40 SRLTVAY 4O ARVINS

Y T

——
13¢

1"

EEEERALHE]

8. . o



TABLE A3 (Ceat.)
PART B: ANALYAIS OF EARGR TERM

i ooy
i = RS Y

Bapectessed toon (X « 21}

9

Rl R S

lassperisased livn {8 « 30)

lmdmld[mm kncfl«u-lljihum

§

FEERHEE L

]
e

Sowne of Yorioass (% Men)

tcumv RES'R.(TED INIOIMATION

i 5o
R
i il |
izt it
Wit

Quomises 1000d J0 micon L and i

Svwlsvan Qusstliens
Quaniise § miaes 3

39




I

sscvany TESTCTED imormanon

reactions to, and attitudes toward, atomic dangers changed

as a result of participation in an atomic manev . er?'. The com-~

parison indicates that previous experience in A-bomb maacuvers

does not secm significantly to affect troops’ emotional reactions

tc another such expsrience. This is demonstrated in the {fcliow-

ing anslysis of general responsiveness as a function of experience.
General Responsiventss as a Functior, of Experience, Since
relative changes in bicod pressure to any stimuli may indi.
cate the relative stability of the autonomic nsrvous system,
it is usefal to . .ertain first of all, whether any differences
in over-all responsiveness exist between the two groups. It
might be expected that thergroup which was more appre-
hensive or “jiitery” would respond, regardliess of the type
of questivn usei, with greater blood pressure increases
than the group which was less emotionally disturbed about
the impending experience. For this comperisca, the blood
pressurs responses of the experienced {roops to aill combat
aad A-bomb questions were compared with the blood pres~
sura responses of inexperienced troops to thess questions.
The responses to the four irrelevant questions are nok in-
ciuded, since the analysis of variance showed that these
tend to involve a great deal of variability, and cannot justi-
fiably be included along with combat and A-bomb questions.

The mean relative blood pressure incresse of the 30 in-
exparisuced troops to the 16 ‘combat and A-bomb questions
was 4.14 mm, while the increase of the 21 experisnced
troops was 3.33 mm, 3 difference of .81 mm (see Table A3).
The critical ratio of this difference is 1.99, which is not
statistically significant.®
In the preasent study, theu, the troops did not differ aig-

nificantly in the maguitude of their autonomnic xespomnses as
a fuaction of whether or aot they bad had previcus A-bomb
experisnces. If previous A-bomb sxperieacs tends to allay
apprehension or jitterineaa about further participation in
A-bomb mansuvers, it doas ot do so to an ext:nt which can
be measurad by this kind of instrumeniation. More refined
polygraphs, utilining indicators other than reiative blood
pressure, are available, and it is possible that some of
these measures might show sigaificaat differences in gen-
eral stability of the autonomic nervous system as a function
of pravicus experience in A-bomb maneuvers.

sSusasical i in this sepant reloon 10 sigailicance as the 3 partent levei of
mtuh::‘m
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¢ E : * Within the limitatione imposed by the measure used,
; however, previous experience in A-bomb maneuve:s does
not seem significantly to decrezse emotional reactions to
. another such expsarience.
Individual Differences. When data on these troops are
¢ 3 furthey analyzed, it becomes clear that individuals differ
" significantly from one ancther in their blood pressurs
- responses to the questions and that this is trus fur both
experisnced and inexperienced men. (Sez Table A3.)
1 This finding reflects the individual differences in the
¢ genersl reactivity of the nervous system of troops as .
1 well a9 their individual differences in attitudes to-
ward the nianeuver, In terms of military usefulness,
it indicates that individual soldiers may be expceted
to differ in their emotional resctions to atomic dangers;
3 somas tend to be mors apprehezsive and fearful than .
¢ others.
Response to A-bomb and Combat Stimuli. Both the inex-
perisnced and the experienced troops gave significantly
=, larger biood pressure respouses to combat questions than
E to those questions related to the A-bomb. (Sce Tables A3 |
. and A4, and Fig. A2.) Apparently, oa the basis of the
o, physioclogical-emotionsl respouse of troops to questions,
combat is the more intense stress. The A-bomb does not
overshadow their emotional reactions to combat.
4 The inexperienced troops showed greater differences
¢ between combat and A-bomb qusstions than did the expe-
rienced troops. (Tadle A3 ang Fig. A3,) While the mean
responses of the two groups to the A-bomb items remained
roughly the same, the inexperienced troops showed a
heightemed response to combat-type questions. .
Response to Individual A-bomb Stimuii. The only signifi-
cant differtnce which seams to exiit among the A-bomb
quastions is that the troops responded mors markedly to
the first question oa this subject, Number 4, Do you think
the experts know encugh to use A-bomba in maneuvers :
without danger to our troops?* than they did to the other !
A-bomb questions. Since thia was true of both the experi- '
eunced and inexperienced troops, thia difference is appareuntly N
not a function of previcus A-bomb experience. It may be
-, that ons of the really Slsturblug quasticas which troops :
i have about the A-bomb involves the competence of experts {
to use it. One observer at the DESERT ROCK IV maneuver

/
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4 in which Marines participated (Shot 4) noted, "The only point »
_ 4 before the drop at which anxiety was feit by the observer
Q i _tnd sesmed to b felt by the troops was at the point at which
_j ‘emergency procedures were announced over the loudspeaker.
£ It made the troops aware, almost for the first thne, that
] - something could go wrong.'*
53
(v
1
- :
.;-' 8
¢ 3
=
2 -
3
- .
3
@ ¢ g 2
« 2 »
. Fig. A2—Muen lncresses in Relasive Bloed
Fresawe fw Types of Quastiens, Shet §
_ It is not certain, however, whether this elevated blood
4 pressure vesponse to the question conceraing the compe- »
% tence of experts to use the A-bomb is a function of the
question content, or of the fact that it was the first in the
i series which dealt with the A-bomb. Stimuli were pre-
sented in the same order,! 20 that this itemn always appeared
« OB as the fourth queation and the first concerning the A-bomb. »
3 The troops may have oven respondiag to the first use of the
. *Comuny, D, Adjon Trospe te Atemsie voa Tochaical repem, satiee 1952, Ne.
e ’.mmamu‘u-mm:-.am o e
 The quoniions wace a0t presented ia nadun erder siace thios was sone feoling thas i wenld
K. . e toe complicatnd far the polymeph eportmss, whe werr ot S2ilied sesscsciens, w isiiow madem
] . adue wehniquen uader Geld conditions. >
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word YA-bomb' in a question rather than to the whole
question,
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Shot &
%mnmhhm&m

{A-bomb, combat, and irrelevant) wers recorded for 126 men who
varied as to perticips?ion or non-participatioa in the axarciss,
and in amnownt of indoctrisstion recrived prior to the mansuver.
This part of the study was desiganed to answer, in part, the fol-
lowing questions:

1. Are trecps® amatiosal reactions to, ans attitwdes towerd,
atomic dengers changed as a resnit of participation in an atomic
oastuver?

2. Followiag participation ia o A-Jombh mawtuever, do tvoops
who recvived a minimal arount of A-bomb induveirianiion show
different smraticanl recctions to, and attitwdes toward, atomic
dangers than treogs who received full indoctrination?

The answer te the first quesiion was found to be “No' e
troops' emotiemal reactions to atosmaic dangers do wot saem to be
changed as a result of participation iu an stomic maneuver. The
answer to the second guestiion was wot so clear. lmmediately
after the mantever, the indoctirinaind group appears (o have
evidenced grester amotional response (o A-bomb questioua thae
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did the minimally indoctrinated group, but this may have been the
» o rerult of {fatigue and the recency of the burst experience, since
. i} . the indoctrinated group was tested on D Day.

Each man w13 tested twice so that a grand usable total of
5,040 respouses was obtained. Thess dats were treated by an
analysis of variance techuiqus similar to that used in analyzing
' ol the data from Shot 8. The analysis was, howeves, restricted to

' a single comparison, the differoncs betwaen responses to A-bomb

and combat questions.

Design of Shot 6 Study. In order to snalyze the effect of
- participation in the mansuver on the physislogical-enwtional
» ol respcanses of the troops, participant Group P-1 was tested

; before the mansuver at tha home camp and was then re-
' '; tested at Camp Desert Rock after the burst. A control
' group, Group N-1, was tested at approximately the same
times, at the bome base. It was assumed that any differ-
ences between the responses of these groups might be &
function of participation in the Desert Rock mancuver.
; For the investigstion of the effects of iutensive indoctri~

. uation at Desert Rock ou the emoticual~physiological re-
actions of troops, Groups P-2R and P-3M, both participant
j . groups, werc used. Group P-2R was tested for the first
.. ® e time at Camp Desert Rock and was retested on 13 June
{D plus 19). This group had received the full indoctrination
i course. Group P-3M was tented one day after group P-2R
in each case. This group had received only cursory in-
doctrinstion. It was assurmed that cay differences between
9 & the respousas of these groups might be a fauction of receiv-
ing or failing to receive full indoctrinztion.
Respoase to Combat and A-bomb Stimuli. Table AS sum-
! marisss the findings with respect to the comparison of
{ A~bomb and combat typs questions for all of the 126 mean.
! » ol As it demooastrates, the mean blood pressure response to
{

combat qusations was higher than the mean respoase to
A-bomb questions in every case. Thase differences are
siguificant at the 1 percent level of coufidence in sach § .
stance sxcept the second test for Group N-1, Tke blood
pressure rasponaes of the Shat 6 aubjects to each question

» g on Loth test and retest are shown in Tabie Ad and in Fig. A4.
As was the case in Shot 8, then, combat type questions

. . appear to have called forth largar blood pressure rasponses
than A-bomb quaations. This was true whether or not troops

ORO-T-240 45
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participated in the maneuver, whether it was the {irst or
second test,* or whether or not the troops received regular
indoctrination.

The Efiect of Maneuver Particivation Upon Responses. To
test the effect of participation by troops in the mangeuver on
their physiological responses to A-bomb and combat quas-
tions, changes in the magnitudse of the diffarence between
responses to A-bomb and combat questions from ihe first
to the second test were examinsd. Table A5 indicates that
there was no statistically significant difference in the re-
sponses of participant Group P-1 troops to these types of
questions. That is, the magnitude of the difference between
responses to combat and A-bomb g estions remained the
same after the burst as it was befors the maneuver begaa.
There was a decline in the mean blood pressure responses
to both types of questions from the first to the second test.
On both tests, the combal questions evoked a greater emo-
tional response than did those on the A-bomb.

On the retast, control (non-participant) Group N-1 failed
to show as marked i difference between A-bomb and com-
bat questions as was trus at the time of the first test.
Figure AS shows graphically the mean changes in blood
pressure response of participant and non-participant troops
to A-bomb and combat questions on the test and retest.
Like the participant group, the coutrol group decreased in
respoasiveness to both types of questions on the retest, but
showed a much greater decrease in respousiveness to com-
bat questions. Hence, from test to retest, the magnitude of
the difference between respoases to the two types of ques-
tions changed marksdly for the control group, but not for
the participsnt gzroup. But this was the result of an unex-
plained decrease in response to combsat yuestions; the
A<boenb questions do not show any sigunificant change.

It must, therefore, be concluded that, withia the limita-
tions of this technique and this design, participation in the

*The &, Repodicion of Teae Responnes. From o wedhadalogical of view, ia
mm':mhﬂ‘inﬂumm '-mndlu.”:nhhhd'

1s wan found that e mane rsponses 1o the lisse et dilfered bom these of the rameet by
426 mm.  This in as insigaificans ansiatien) ditferente, thy critical sotie beieg Jees daa ). &
:Mlhuh.m-"ehquhumnnmthmmm Ubely to tesuk
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Dessrt Mock maneuver did not elfect significant changes in

troops’ physiological-emotional resctions to A-bomb
queastions.

4.4 p~

TESY . 5§ 434
42 b=
401
Ll
§ Gy P-1 Combet
TR YY)
;““ Gy M-} Combet
g“n
7
3“’" Gp W1 Alonie
284~
24~ Gp -1 Avemie
24

Fig. ASdiomn Blued Preceure Ruspemsss of Porticipe:
;w‘tmbh&ﬂﬁww
' 3

The Etfect of Iadoctrination on Resp: . Table AS and
mf‘—u.nmm&mmrwdpuudm
Groups P-2R and P-3M to A-borad amd combat guestions.
Group P-3R racaived e fell iudoctrination course at Camp
Desert Rock, whereas Grovy P-3M received malnimat indoc-
trination. Both groves were teeted within one dav of cach
other at Desart Rock aftur participating in tha muneuver,
and agaia, appronimately thres waeks later, at their home
camp. Group P-2R wae (ested for the first time the day of
the burei, whiis Grous F-3i was toats= s {cllswing day.
Tha data prescnted ir Table AS and Fig. A6 are of ia-
terest in geveral respects, In the first place, the mean
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blood »ressure response to A-bomb plus combat question
was higher Jor the indoctrinated than for the non-indoctri-
nated troops; this is trus for both the test and the retest.
The dillerence, however, i3 much greater for the original
test, the groups Jdiffering in their over-all responss by only
0.2 mm at the time of the retest. In other words, the groups

8.3 o TREY RETELY
Gp P.2R Combet
L X1 o /
4.8 =
i Op P-34 Comber
g“-
=«
§ub— -
]
=
- 43
g
FE
5
» Gp P2} A'enie ewi Combet
3}
|
) Gp P-2R Asmemie
o Gy P-3 Atomie
32}
L ¥ ]

Fig. Ab—biven Blesd Pocsowe Respanaes of Reguinrly end iininedly
indschvinated Treops 4o Acbonh and Condbut Questions, Shet &

seem to have been quite divargeat in their ovar-all re-
spoasiveness to the firsg test, but became quite similar in
their responses 19 days later. To what extent, if aay, this
differeucs ia a function of receiving or not receiving full
indoctrisatiou is problamatical; since Group P-2R was
teated just afisr ha Luvsl mansuver, it may be that fatigue,
the recancy of the burst experience, and 30 forth, were the
priacipal causative factora.
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When the combat and A-bomb responses ars ssparatsly
E 4 sexamined, it is seen that the diffsrence betwaen response
® ‘ : to A-bDomb and combat type gusstions is not significant

3 {from test to retest for the neneindoctrinated tooops
@ {(CRs.19), whereas the indoctrinated troops changed sig-

nificantly from test to retest in the difference between their
.. responsss to these types of questions (CRs2.34, 2 percent
® . H tevel of confidence), The mean blood pressure responses
o to these questions reveal that, whereas the non-indoctri-
nated troops gave small and similar rises to both A-bomb
and combat questions from test to retest, the indoctrinated
group demonsirated a small increase in combat questions,
but showed a sharp and sigrificant drop in their response
to A-bomb questions from teat to retest.

The mesa of respouses to A-bomb questions on retest
for the indocirinated group is about at ths mwean of A-bomb
respouses for the other groups which were tested, whereas
their mean for A-bomb questions on the first test, given the
day of the burst, was decidediy out of linz with the A-bomb
reaspounses of the other groups — more than 0.7 mm higher
than the next laxgest mean respouses. In short, the indoc-
trinated group appears to have demounsirsted an elevatad
response to A-bomb questionn ou the first test. This may
have resulted from the indoctrination, but it is more likely
that the effect of being tasted just after the burst maneuver
was a more important factor.
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Shot 3 Findings

In Shot 3, regular infantry and airborne infantry troops were
given polygraph tests before and after participation in the A-bomb
mansuver. This study wes designed to answer the questions Do
. troops from different branchas of the Army differ in their emo-
tional reactious to atomic dangers?* and “Are troops® emotional
° 5 R reactions to atomic dangers changed as a result of participation

-8 in an atomic mansuver?™ The answers to both of these questions

2 wers negative.
ko Because of the nature of the Shot 3 blood preasurs response
2N records,” the data were aot analysed extensively, and are dis-
o cassed here ouly briefly. Tahle Aé presents the mean blood
¥ pressure responsse to each polygraph question of airborne and

. infautry troops ou the before and after D Day tests. In order to

&
; *Par & fuller disceseien of the wnreliodilicy of these dam, see discuasion ia povvions section,
s “Varying Redindilisy of she Dotn.*
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TABLE A

MEAN INCREASES IN RELATIVE BLOOD
PRESWURE, Wi, BY TEST QUESTION

SHOT 3 :
ATICORNE INFANTRY
(K=19) =20)
- Seforve ] Alres Belaze  Meay
@ 4 D Doy Dhey D Doy D Doy
L .47 3. 2.1 2.2%
L. .32 12 2.89 5.
3. Ly 4.61 c 308 2,42
(% 422 .3 2,95 )
& 4 s, 347 2.54 3.% 3.2
8. 2.94 . 2.7 2.6 S
1. 3.78 s.tt 2.95 2,18
.. 5.5 .00 2.68 3.5
L 3.5 2.28 3.42 2.85
». 2.41 L0 2.25 5.5
® L ] 1. .06 3.00 1.%4 1.37
1. 'Y .1 .00 .2%
1% . .74 2.53 3.1
1. .8 .0 2.39 2.63
1 % .3 t X" .78 .38
16, L4 .8 .1 .3
® . n. 3.0 3 . t X %
m, 1 %" 1.a .4 t X
3. .11 .00 .84 - L9
*%. L X 3.0 Rl .9
n. 3.0 .58 2.84 .48
8. t N5 4 2.5 2.33 .10
® ] ». L. PN .44 5.0
", .1 } X 5.6 2.58
a1, .84 2.98 2.7 3.3
Q. .8 1.8 3.2l .n
43, .98 b X ]
“. .0 4.68
@ 1 4s. .33 L% ]
4, .42 t X
4T, .41 b R T
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compars the emotional responses of airborne and infantry troops
to the A-bomb questions, the mean blood pressures responses of
these two groups were plotted. In Fig. A7 the before D Day com-
parison is shown. It is evident that there 2re no systematic
differences in the smotional responses of the two types of troops

]
g! «F . A
3 S~ LY, z
wd 3L STy e )(";.’ b v
.-:? m /\A N/
<y L
i
i 2}
sz s 2 A & £ & B 2 2 £ 5 £ 2 & s g & a2 2 2 _2 A & 2 & &

q__z__:__ut_n_:g,\g_w__v"_gua, @S?"'?B““Uﬂ,
MRREY. COMBAY ATOMIC

POLYORAM TEST QUESTIONS

w oo Shiene vespe tested belove D Dey gt~ W
omunsus jofontyy tveops touted bolove D Day $4= 20

Fig. A?-“Mb%“ﬁmbm
for Aishorne and Roguler infantry Troepe, St 3

to the atomic danger questions. The afier D Day relest compari-
son slso shows no morked or clehr-cut difference in the emotional
response patterus of airborae asd infantry troops.

To teet whethar participation iz the atomic mansuver changed
troops® emctiosal résponses to atomic dangars, & comrparison
was mads of the blood pressure responses of troops tested before
and afier D Day. Since airborue and infantry troops did wot ap-
mhmh&drusmmthtwmm%
for this comparison. Figure AS presents the mean blood re-
sponges of Shot 3 troops tested before and after perticipation in
the maneuver, Ne systematic or marked changes in emotional
responses to the A-bomb questions are evidest. These data land
further support to the findings from Shots & and 8; participation

in an atosnic maneuver apparestly has little or no effect on troops!
smotional reactions to atomic dangers.

Comparisons Amnong Trocps Taested in the Three Shots.
Siace the troops studied ia the first atomic maneuver, DESERT
ROCK 1, were drawa from a salect population of soldiers (air-
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Fig. AfS--lisan incveses ia Relative Bleed Pressare, by Guestion,
for Treops Tassod Belerw end Alrer Manswver Participetion, Shot 3

borne troops), there was doubt as to whether the findings could
be extanded to troops of other branches of the Army. In DESERT
ROCK 1V, several different types of troops, participsting in three
different shots, were studisd. By cumparisou of the polygraph
response records of groups participating in the various Exsrcise
IV maneuvers, it is possible to ascerizin whather thers axs dif-
ferences in emotioual responses to atomic dangers among
different types of troops participating in the diffsrent shots.

In Shot 3, regular and airborne infaniry iroops were tested;
in Shot 6, armored infaniry troops were tested; in Shot 8, service
troops coastituted the test population. Figure A9 shows the mesn
blood pressure respouse to sach question of the participant troops
tested in each skot. Since wo differences were found belween the
responses of infantry and airborue troops in Shot 3, these tweo
groups were combined for the purposes of this over-all compari-
scu. Ouly responses to those guestions in the Shot 3 polygraph
test which were comnparable to questions on the Shots 6 and 8 test
were used in this comparisoa.

It iz evident that for all three shot populations, the blood
pressure respoases to A-bomb questions are markedly similar.
Group differences in mean response for most quastions are amall,
and there is clearly no differential paitera of respouse by par-
ticipant troops tested in the three maneuvers. It in interesting
to note that the three groups of subjects do tend to show consis-
teat 2ffzrences in thelr soollonal wsacticas 1o he rreisvant
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. Y and combat questions. Whutever the reasns for such differe
® g . ences, they serve to emphasize the overlap and similarity of

vespouss to ine A-bomb questions.
i Tha finding, that different types of Army troops participating
. | in the three separate atomic maneuvers resct to atomic dangsrs
@ . in about the same way, would seem to give sdditional weight to
L | the polygrapn findings from the separate shots. For this resson,
and because of the consistency of the results obtained through the
B §« 7 measursmant of troops’ blood pressure responses to polygraph

é
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-
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¢
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& IMRELEVAXT COMBAY ATOMIC

E 3 POLYGRAPH TEST QUESTIONS
L . v Shet 6 {Avrage ob 0ot and velenl) (4= 763
b wecoosve Shut § (Test) (=SB
ausene St 3 (Conpassbls one, evivage of oot and et} 61 ™ )

3 Fig. A9biown Bload Peaswe Respensse by Question, for Traeps
» & =3 Perticipating in Shets 3, §, snd 8

quastions, the general conclusions and recommendsticas of the
o total study rely more heavily on the physiclogical evideace which
was obtained in all shois than on the verbal data gathered by

® e 7 interview and questionnaire methods in cae or two shots.

= ANALYSIS OF VERBAL RESPONSES TO QUESTIONS

» o Although questions were used on the polygraph test primarily
ks - as stimuli to elicit physiological reactions, the varbal respouses
g of trocps to these questions are of interest in themselves. There

is soms reason to believe that answers to questions preseated in
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s palygraph situstion may represent s more {rank and honest
exprassion of the subject’s real feslings than might be elicited
throngh conventioral interview or quesiionnai~s methods, The
realizstion that his physiologival reactions srs beiag recordad,
and ard under the oh ervation of the polygraph operator, may
discoursge the averags subjasi {rom trying to cover up his real
{eslings and thus may induce more honest repliss than might
othsrwise be obtained, For this reason, the verbal responses of
troops to the polygraph tast have been trested i{n somewhat graater
detail than the verbal dats gathered by interview and question-
naire tachoiques.

The main seriss of polygraph questions, used in Shots 6 and 8,
consisted of sleven questions pertaining to the A-bomb, five ques-
tions concerning combat situstions, aad {our irrelsvant questions
unrelated to sithsr combat or A-bomb situations. In Shot 3, 3
similar bat somewhat longer seriss of questions was used, In
ordar tist the verbal respouses of troops participating in all three
shots might be comparad, only those in the Shot 3 series which
correspond to questions in the Shot 6 and 8 seriss have been used
in this analysis. Tabie A7 shows the verbal response to each
questioa of all groups tested in each shot.

Comparison of Responses by Three Populations

As a first step in the stady of troops' verbal responses to the
polygraph questions, a comparison was made of the responses of
troops tested during the three maneuvers, Shots 3, 6, a~<¢ 8. For
this comparison the verbal responses of troops at Camp Desert
Rock on their first polygraph test were used. These troops in-
cluded the following:

Skot 3: 39 airborne and infantry troops, tested before D
Day of their first A-bumb maneuver,

Shot 6: 67 armored infantry troops, tes.ed after D Day of
their first A-bomb maneuver.

Shot 8: 51 service troops, some with and some without
previous A-borub maneuver experience, tested
before D Day. .

Comparisons among the verbal responses of these different
types of troops must be coasidered in the light of the fucts that
the time of testing, the nature of troop participation in the ma-~
neuver, the sine of the bomb, etc., varied from one maneuver to
ancther. The graph in Fig. Al10 serves only to indicate whetler
or not there were any gross differeuces in the verbal responses
of troops tested during the three manduvers. The verbal re-
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sponses to each question have been expressed in terms of the
percentage of men answering in such a way as to indicate a feel-
ing of confidence, satisfaction, or lack of fear and apprehension,
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IRRELEVANT COMBAT ATOMIC
POLYGRAPH TEST QUESTIONS
s $het 3 lafentvy end obbonw vasps tosted bedure O Doy (N = ¥9)

Shat § Asnwed infoutry saspe tested eber D Dey (Growps P-2R end
P-2) ¢~ $7)
ccsce Shat § Sasvies voepe tosted balase D Dey (N * 31)

Fig. A10—Verbol Re-poases Indicating Confidence in Self or Unit,
or Lock of Feor in Combet ond A-bomb Situations
(Troaps Pearticipating in Shets 3, §, 8)

For the most part, the verbal response pattern for the three
.naneuver populations is quite similar. While there is a certain
amount of variation in the percentage response of different groups
to certain questions, there is little or no evidence of a tendency
for the troops participating in one maneuver to respond in a man-
ner coasistently different from troops in other maneuvers.

On the irrelevant questions, there is some indication that tte
airborne and infantry troops were better satisfied with their units
(Question 1) than were the other troops, and that the armored in-
fantry were less _atisfied than other troops with their branch of
the Army (Queatioa 20). On the combat queations there is re-
markably little spread among the three groups, except for Ques-
tion 2 on which a greater proportion of the armored infantry
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troops expressed confidence in the combat readiness of their
outfit than did the service troops. Afrborne and infantry troops
in Shot 3 were not asked this qusstion,

To eight of the eleven A-bomb questions, the three troop
populations responded in a very similar manner, The airborne
and infantry troops in Shot 3 expressed less fear of walking
through ground sero after an A-bomb burst (Question 7) than did
armored infantyy and service troops, bul expressed greater con-
cern than other troops about the danger of {ire-flash burns i{
caught in the open by an A-bomb burst (Question 19}. On Question
9, relcting to the danger of radistico sickness, the differencs
betwaen responses of troops in Shot 3 and those in Shote 6 and 8
may bs due to a change in the wording of the question on the test
given in Shot 3.

Although certain dissimilarities are apparent, ths three ma-
neuver populations did not seem to exhibit any regular and con-
sistent differeuces in their patteru-of verbal response to irrele-
vant, combat, or A-bomb guestions on the polygraph test.

Responses of Airborne and Infantry Troops

Findings from ths {irst A-bomb c¢-ercise in November 1951
indicated that troops verb.lly expressed a considerahis degree of
confidence and a lack of fear of the A-bomb. The troops partici-
pating in that exercise were members of as airborne outfit, and
might be considered atypical of Army troops as a whole. It
seemed desiratie, therefore, to compare the reactions of such
sclect troope with those of more typical infantry troops. Shot 3
of DESERT ROCK IV, in which both airborne and ragular infantry
troops participatsd, provided the opportumity for such a com-
parison. The results are shows in Fig. All.

The hypotlizsis that relatively select airborne troops exhibit
a degrse of confidence and lack of fear in A-bomb mansuvers
which exceed that of reguiar infastry troops is not confirmed by
an analywis of the verbal responses of these troops to the poly-
graph questions. As is showa in Fig. All, airborns troops
verbally expressed a someawhai lesser degree of confidence than
regular infantry troops to some of the A-bomb questions, and a
greater degree of confidence to others. Thus verbal response
data provide no real evideuca that regular infantry troops tend to
be generally more appreheasive than airborne troops about
A-bomb dangers. I: will be noted that the same lack of consist-

ency occurred in the verbal reaponses to combat questioas by
these two groups,
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Only in the case of the irrslevant questions is there any evi-
dencs that airborae troops responded diffsrently, Here a slightly
greater proportion of airborne than infantry troops expressed
satisfaction in their outfit (Question 1) and said that they were in
good physical condition (Question 11), and & marksdly larger pro-
portion of airborns than infautry troops erpressed satisfaction in
their Army branch assigament (Question 20).
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Fig. A 11-Verbat Respensee indicating Canlidence in S3if or Unis,
or Lack of Fewr in Conbet end Abemb Sitwations
{infantry aond Alrbarwe Troape, Shue 3)

When the "after D Day" respouses of airborne and infantry
troops ars compared, the same resull is found. According to
their verbal respouses, seiect airborne troops did not exhibit a
coasisteutly greater degree of confidence conceraning A-bomb
dacgers thas 3 typical nfsalry taoopa.

The Effect of Participation on Verbal Responsea

One of the most interesting and important questicns which
this study sought to investigate was what affect varticipation in
an atomic mancuver has on troops’ attitudes and feelings about
the A-bomb. Ia the Shot & experiment, two groups of armored
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infantry iroops were given the polygraph test; one group partici-
pated in the atoinic mansuver, the other remained at homs base
and did not participats. A comparison of the verbal responses of
these two groups {see Fig. Al2) on their {irst polygraph test may
give some indication of the over-all effect of the exércise on the
participating troops. It is svident that the two groups are com-
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Fig. A12.Verbal Respemees indicoting Canfidence in Self or Unit,
or Lack of Feer in Combm end A-bomb Sitvetions
{Avmurad inlontey Pastinipents and Nen-partisipente, Firgt Tost, St €)

parable in terms of their avawers to the irrelevant and combat
questions. Omn the A-bomb questions, bowever, there was a tend-
ency for troops who participated in the maneuver (and were teated
at Camp Desert Rock shortly after D Day) to show less apnreben.
sion and fear of the A-bomb than the control group of non-
participants.

Participant troops expressed greater faith in the experts®
knowledge ard use of the A-bomb in maneuvera (Question 4), less
fear of being four miles away from an A-burst {(Cuestion 5), leas
fear of radiation four miles from an atomic explosion (Question
8), less fear of blacking out or being sick during an A-bomb ex-
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plosion (Question 15), less fear of blast effects of an A-bomb
burst (Question 18), and less concern over possible injuries from
burns if exposed to an A-bomb flash (Question §9). On the other
hand, participants were somewhat less confident than non-
participants concerning the danger of radiation sickness (Ques-
tion 9) and somewhat more apprehensive about handling equip-
mect exposed to atomic radiation (Question 17).
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Fig. A 13—Verbol Responses Indicating Confidence in Self or Unit,
or Lack of Fear in Combet and A-bomb Situstions
{Armarad lalentry Porticipesis ond Nen-pasciciponts, Sacend Test, Shet §)

Neither participant ror non-participant troops expressed a
fear of being blinded by watching an A-bomb explosion at a dis-
tance of four miles (Question 6). A majority of both groups
inlicated that it was not safe to walk through ground sero in
regular field clothing right after an A-bomb airburst (Question
7). and felt that they would not be safe occupying a foxhole two

miles away from an atomic explosion (Question 16).
As a further check on the ef{fect of the maneuver on troops'

attitudes, the verbal responses of a second participant group of
arrored infantrymen tested after D Day for the second time were
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comparsd to the varbal responses of the non-participant troops
or: their second polygraph test, The resuits for this retest com-
parison showa in §ig. Ald are consistent with the results {or the
test comparison: the troops who had the maneuver expsrience
showed & gensrally lower level of anxiety and apprehension con-
cerning A-bomis dangers than did those who were not participants
in the atomic training mansuvers.

The Effect of Indoctrination on Verbal Responses

The difference between participants and non-participants in
their verbal rezponses to A-bomb questions might be attributed
to ths D Day experience alone, including participation in an atomic
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Fig. Al4—Verhel Pospensos lndicating Confidence in Solf or Unit,
or Lack of Foor in Combet and A-bauh Situations
{Rogularly end Miniauily indevtringted Avmerad lndeniey Porticipante, Shet 4)

maneuver, wiinessing an A-bomb explosion, and advancing close
to ground zero, all of which proceeded without harm to any of the
troops. It might, however, alio be atiributed to the considerabie
indoctrination which the participant troops received prior to D

Day, snd which the noa-participants did not receive. In an effort
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to {solate the effects of indocirination {rom the effects of the
mansuver itself, one participant group of armored infantry was
given only a minimal amount of indoctrination prior to the atomic
bursi. This minimally indoctrinated group, then, can be com-
pared with the regularly indocirinated group to ses whether the
aftsr D Day verbal responses of these two groups differed. This
comparison is presented in Fig. Al4, It is apparent that there is
little difference between the verbal responsss of regularly in-
doctrinatad and minimally indoctrinated troops to questions re-
lating to the A-bomb, Although the size of this sample is too small
to allow definits conciusions, these results suggest that regular
atomic energy indoctrination may be less effective than actual
participation in an A-bombd exe cise in reducing anxiety.

The Effect of Previous Experience on Verbal Responses -
In a further attempt to estimate the effects of A-bomb ma-~
nsuver experience on the altitudes and feelings of troops, two
groups of soldisrs were tested before D Day in the Shot 8 exer-
cise. These troops were Camp Desert Rock station complemznt

L]

MEN, B

L

Fig. A 15-Verba! Responses Indiceting Confidence in Self or Unit,
or Lock of Fear in Combot arndd A-bowd Sitvations
{Enperienced and latnperisacnd Treaps, Shet 8}




et i ¢ A Bt

sucwny TESTRICTED swosusnon

personnel, soms of whom had had previous A-bomb experience
eithay as maneuver participants or as service troops (truck
drivers, stc.) io participants, and heace witnesssd the explosion;
and soms of whom ware insxperisnced. The verbal responses of
these two groups of men to the polygraph test questions are
shown in Fig. Al5, Although dilferences betwesn the two groups’
responses to the A-bomb questions were very small in most
cases, the experisnced troops rather cousistently expressed less

* {ear and apprehension than the inexpsrienced troops about A-bomb

dangers. On nins of ths cleven guestions, s somewhat greater
proportion of experienced than inexperienced troops expressed
confidence; to one question, the verbal responses of the two
groups were the same, and to only ose gquestion (Question 8,
dealing with the danger of radiatioa to troops in foxholes four
miles from an A-burst) was the percentage of “coutident* re-
spoases smaller for the experienced than for the inexperisnces
group.

Changes in Responses from Test to Retest

Although the foregoing comperisous of verbal responses by
different troop populstions to A-bomb questions provide some
interestiug hypotheses and, perhaps, indicate certain general
trends, the results of thase comparisons shouid not be given too
much weight. Most of the groups tested were small, and differ-
ences among them may, in many czses, beafanction of chance {luctua-
tion, not representative of true differences ia the verbal responses
of the populations froma which thess samples were drawn. Asa
further check oa the results preseuted thus far, an zoalysis was
made of the test-retest data for the Shot 3 and 6 groups. (The
mgh&hul“ngimmplygﬂphhculym before
D Day -

Figure Al6 illustrates the percestage ahifts in verbal re-
spoase for the Shot 3 airborne and infantry troops tasted before
and after D Day at Desert Rock, the Shot 6 armared infantry
troope tested at home camp before indoctrination and partici-
pation im the mansuver and retested after D Day at Desert
Rock, and ike armored infantry troops wha did not participate
in an atomic manewver and ware tested twice at their home
base. "

While the changes in the responses of all four groups to com-
bat and irrelevant queations were slight, changes for the atomic
questions were more extremse. For the participant groups, prace
tically all changes were positive, indicating ae increase in feclings




of confidence and safsty in A-bomb situations, On most of the
questions the participant troops in Shot 6 showed parcentage
increases which sxceeded those of the participant troops is Shot
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3. Because Shot 6 Lroops were first teated before indoctrination,
whereas Shot 3 trocps weze given their first test shortly before
D Day acd after many of the men had received indoctrination,
this suggests that atomic energy indoctrination, as well as par-
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‘ ticipation in the maneuver, plays a psst in decressing troops’
anxisties aad apprehensions concerning A-bomb dangers,

The Effect of Indoctrination on Msintenance of Attitudes

As has been indicaied previously, the type of atomic energy
fndoctrination does not seem to be of great importance in chang-
ing the attitudes of troops participating in an A-bomb maneuver.
After D Day on Shot 6, minimally indoctrinated troops respoaded

b AR o P o R LA
RS AEEE LRI Ll e

L
L

%

[ ]

- 5 b “
[ 4
[
[ 4

.3'_‘:' ..’_! PO S X A

| SIS PO W 1 I SNE WU SIS VI W S S

A L : 1

s N, 3 3 I3k, 3 3 4 78 MUY,
v v .4

. -,j WMRELIVANY COMBAY ATOMC

L POLYSOAPS TRST QUESTICHS

—— cmmed wespn, raguioly intecintnd, watwl w Deest
Rask oer B Duy and sutonted 1 dugs loser ot buns bane (™ 35

amped hovgs, sininelly belastrinatud, woted ot Doost
Rach olnr D Duy ond vesanted W duye lotur o8 hame bowe (N = 32

Fig. A7 Chage feum Tes? to Relest, indicating Confidonca in Solf or Unit,
or Lock of Fowr in Comhat and A-banh Sheetions
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‘ ] ir very much the same way as troops who had received the regu-

==a
! i lar {ndacirination series. It was recogained, however, that troops
! who wera given a minimal amou-t of instruction might later show
a greater rise in feelings of anxiety and tension concerning A-bomb

3 dangers than would regularly indoctrinated trcops. This ''regres-

» ¢3 siva' phenomenon was ose which appeared in regularly indoctri-
nated trocps participating in the first Desert Rock Exercise in
- 1951, As a partial and tentative check on this hypothesis, an




analysis was mads of the change in verbal responses of minimally
and regularly indoctrinated troops frons their {irst test after D
Day at Desest Rock to their second test administered 19 days later
at homs camp, These data ars presentsd in Fig. A17. Ne con-
sistent differences bsitween the two groups in verbal response
change are apparent. On the stomic questions, both groups tended
to increase rather than decraase in their feslings of counifidence
and safsty regarding A-bomb situstions. It must bs emphasizcd
that grogps tesied wers rather small and these findings are only
tentative, at best. They seem {0 suggest, however, that minimal
indoctrinatiion before participation in an A-bomb maneuver is as
sifactive as regular indocirination in maintnining troops® atti-
mdudiduccm&bwbm31¢nambdd
at laast 19 days after the maneuver.

ANALTSIS OF FREE ASSOCIATION RESPONSES

“Yord association stimuli were included in the poiygraph test
oun an exploratory basis. Most of the word stinmli were taken
from standard word association lists, and some wew words, such
as "A-bomb," were sdded. The subject was asked to respond as
quickly as possibla with the first ward that carzas to miud {see
instructions in the last section of thia Appeadix). The operator
indicated om ihe polygram the poiat ai which the stirauius wes
presented and the point at which the reasponss was made, and he
also recorded the respoase itself. The polygram thus yielded
three reaction measures: reaction time, verbul response, and
ﬂwwm reaction. 1t was hypothesinmed that

emotional disterbsace about the A-bomb manewver, and anxisty
concerning A-bomb dangers, might ba revasled in cae or mere of
thess measures. To the atandard stimulus * " for sxample,
an arerehensive sublsct maishd ahaw & lonsthenad reaction timne,
aod give an A-bomb-related response such as “radicactive,™ at
the aamse time showing a rise in relative blood preasure ou the
polygraph chart. Usiang such indices from the word association
test, compariscus were plasned of possible diiferences between
participant and non .participamt troops, participanta tested before
and after D Day, minimally and regularly indoctrinated troopas,
and troops with and without previous A-bomb experience.




Analysis of Results N

srbal respouses to the word stimmli wers tabulated for each
group tested in each shoi. A preliminary analysis of the fre-
quency of A-bomb typs respousss to the word siimuli revealsd no
differsnces among ths test groups. That is, participants did not
give A-bomb responses more frequently than non-participents.
regularly indoctrinsted troops did not differ from minimally in-
doctrinsted troops, and so forth. A preliminary analy-is of the
{requency of fear-type respouses to such A-bomb-relaied stimuill
as "blast,” "burs,” "dust,” and “A-bomb' slso revesisd no con-
sistent or marked differences between groups of subjects; par-
ticipants did not differ from non-participanis, A-bom’ experisnced
troope did ot differ from inexperienced troops, and regularly
indoctrinaied troops did sot differ from minimally indoctrinated
m.

Examination oi the blood pressure reaction data revealed that
there were no significant differences from oae stimulus word to
another; that is, subjects did not give larger respouses to A-b>mb-
related words than to now-A-bomb stimuli. Also, the extreme
differences in mean blood pressure responss between groups of
stbjects were selected and a t-teot was run. This failed to mest
the critical ratio for sigaificance by & large margin (critical
ratio =0.732; required, 2.4). There were, thea, no significant
differences bctween growps of subjects in their blood pressure
reactions to the word stimali. It was also found that groups of
subjects showed uo comsistest or significant differences in word
association reaction time.

The incoaciusive yield of this small portiom of the study sug-
gests that teats involving 3 combination of iree association and
the measurement of blood pressurs changes, though they may
prove useful as clinical tools when sach subject can be individ-
ually judged, do not seem to be weil adapted to axperiments
requiring comparisous amoag groups of subjects.
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POLYGRAPH TESTS

The {cliowing are the polygraph tests given to troops at
DESERT ROCK IV:

Shots 6 and 8

Tis Army bue asied us i muhe 3 swrvey of seldisss’ rengtions to certain problsms
of military life. The best way so de this is with s polygraph mechias. This wichine
mebey & rovond of yous foclings sn civiain things I'll ash you sbont. Ne owe in the Army
will aver sec your vacend ov find sut what yeu savser tv the gusstions, s0 you con be
Porfoctly frunk sud opou in your repliss.

Just sig dewa in thic hair plenve. Piess, Pll pwt thia bicod presswe cuff asound
yowr arm. Reot your avss bere. This tube gous avecnd your chess. $i forward asd 1l
adjass it. Now lean bach.

il pump soxs air in that armbowd wow. 1t will be ¢ listle swcwijarsabls, just us it
is when the decter ik your tovd presuswe, buit it cortvialy wer't burm you in axy wey.
Row sie quistly, Clesing your ayes will beip you 1o voiow. [f you dou’s want se clowe
your sysn, lock serwight cbend. Mlmw-.b'.um

Are you comfosinble?

Have yen enten wickin the lost bowr?

New | o geing to read you seme wevds, ane ot & tins, aund [ want yogu 1o snswer as
quickly sz pengibie with she fisst wovd thut comes to youy wind, FPor anenvle, if 1 ssy
%{ﬂrﬂ“ any %alL” Asewer ez guichly as yeu con wich the first bing you thiak of.

9

EBoprpyepn
G

Deflnie cof}

Now I"m geing te esh yeu gusstions. Think corefully bejere answeving. Answer
sach guastion with @ simple you ov %o. If you want io enplein your snswes, wusit till the
ond Be swre to answer sither you ov uo.

Inflate cuff

1. De you thisk the amtic you're in in a pood eae?

2. Co you think your omfix is rendy w go i conbae now if it dad vo?

3. Do jos SO Towy abe wemeaet FUR Al B SpeCHE i cowbex? .

4 Do you thiak the enpaste kasw enough = woe A-benbe in uascuvers vkhont

deagee ts eur woupe?

S, If you were in & feubole when aa A-beuh wem off 4 uiles vway, do you think

you'd ba acered?

& 1 you weiched an A-bomb explode 4 niles avey, do you thiak you'd be blisded

fee lilte?

70 ORO-T-240
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7. Right sitay sa A-bomb buzst st 2,000 fest, would you fasl safs unlkisg thecugh
ground zere in your ragulsr field cloching?

8. Eynmissbﬂnh4n&tﬁuukﬁmbbn,&mﬁiﬁn%
would hut you?

< 9. K s soldier goc » bed enos of mdiacion si~kners, do you thiok he’d die?
o 10. Would you say yew’se the type thnt makes s good scldier?
Dejlnte coff for briaf rest
= 11. Yould you sey te you'ss i goud physical condicies sew)
i 12, H you were sent Lo scenel Egiting sow, do you think yeu’d de all righe?
13. i you woe wounded in hascle ami wasbis to shout for help, would you be afesid
3 thet the medics might not find you?
o 14. De you ever wonry shout whet might lmppes ¢o you if you wess takes prissasr by
the esemy?
15. ¥ you were in s fogkele 4 niles awey kem as A-Lonb esplosien, de you think
you'd black owt or be sicky
15. Tould you ivel 1 3o in s fenbhale caly 2 Oiles swny bom 83 A-bonb bucer?
17. Fould you be almid s banile equipmaus within 1-1/2 miles of an A-boub bust
before it’'s monicored? )
18. If you wese in 2 fosbele 4 niles fwm ae A-bosb butst, Jo you chink the blast
would be deagesene?
19. I you wese cangix jia the epea 4 niles sway fsom sa A-benb butee, do you think
the fire flash would barn you?
2. U yos bad youx cheice, would you rather be in o diffecent bean-h of the Army
than the cas you'se in sew?
th?&dqm
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Shot 3

Are you conformable?

Have you enten anything within the lner hour?

Do you ameks?

Da you thisk the expasts maliy kaow ensugh ts vos A-Dombe?

It you wase 4 niles oway vhen an A-bemb went olf do you think you wenld
black out a¢ be sick?

Do you think the outfic you are in ia & good caed

Yould you be aftaid w handle equipmese withia bmuiatqunb“
burst, befere it is menisered?

Would you feel safe if you ware in & fozhele 2 nilee awny irom an Abendh
busse?

El AN o o o o

4

9. If a soldier weee to got radintion sickeses, do you think he vould prebebly die?
‘ 10. Afeer an A-bomb burst weuld pent feel ande sdveacing tireugh ground 20re wear
. isg your seguisz ftlold clathing?
Definte cuff for briaf rest
11. Would you say char yeu ate in goed physical condition now?
12. Do you thisk you would be scered if as A-boab went off { niles sway from you?
13. I you were in a fozhole 4 alles from an A-bomb burst, do you think you weuld
. be hurt?
14. ¥ you warched an A-bomb explode 4 miles cway do you think you would becone
permanently blind?

ORO T- 2-&0
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13. U you were in a foxhole 4 miles from aa A-bomb bures do you chisk the radisiion
would hurs you?

16. U you wete in & fonioles 4 miles from an A-bomb baret de you thiak the fire flosh
would burm you?

17. L’yc'cvcnhchaopos‘mlwsm-amm&mmm&cﬂub
weuld burn you?

13. Do you think you sre getting » square desl in the company you ase in sow?

Daflate cuff for brief rest.

Now 1 am going (o read you some words, one as @ time, snd | wans you (o enswer as

quickly as possible with the [irss wo-d 1has comes 10 yous misd. For exsmple, if | say
*dog” you might say %cal.® Answer as quickly as you cen with 1be [irss thing you think of.

19. Table
20. Housc
1. Dust
22, Sheep
23. Jump
24. Tank
25. Sick
26. Eread
27. Afraid
28, Tower
29. Flash
30. Shock
31. Radio
32. Thite
33. Bum
34. A-bomb

Deflate cuff for brief rest

35. If you had your choice, woald you mther be in s different braach of the Army
than the cas you are in now?

36. Do you think you might be seat into combat scoa?

37. If you were gent into actoal fightiag sow, do you thiak you would do all right?

18. Do you ever woery sbout whether you will be isjured ia combat?

39. If you were wounded in battie aad unable t» shout for help, would you be
wosried thae the medics might not fiad you?

40. Do you ever worry about what might bappes to you if you werw taken priseser by
the enemy?

41. Tould you volunteer to advance into & sew area befose it bad heen cleared of
anti-persoanel mices?

42. Vouid you leave your foxhole 0 rescue & wounded buddy during an artillery
berrage?

Deflate cuff

72

Questions ashed only of airborne troops

43. Have you ever fek like refasing to jump after the cake off?

4. Do you woadsr suaetines if you'll fréene at the doer whee your tura comes?
435. Do you often get scared thae your chute woa't opea?

46. llicdldn‘tcpndomchhkyaealdnmm&mmhﬁ-'
47. As you jump do you woery about tangling in your lines?
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DZIJCRIPTION OF METHOD

Individual interviews with troops participating in the Desert
Rock mansuvers were inciuded in the research design becavse it
was felt that they might provide valuable additional data. While
the content of interview questions was rather similar to the con-
tent of questions used in the polygraph experiment and in the
questionasire, individusl interview techniques have some unique
features. Ia ths {irst place, the verbal presentation of a question
in a face-to-face seiting insures a better nmnderstanding on the
rart of the resporndent, since he has the cpportunity to ask for
ampiificatios, clarification, etc. This is not possible where the
question is printed in 3 booklet in which the soldier writes or
ckecks an answer. Individual verbal interviews also obviate the
misunderstanding arising from lack of facility or accuracy in
rzading whick is a risk inherent in the printed question schedule.

Secondly, interview methods allow questions to be presented
in different forms {rom those required in questionnaire or poly-
graph techniques. In order to interfere with the physiological
response record as little as possible, all the questions in the
pelygrapk section were phrased in such a way as to require a
ives" or "no'" answer. The questionmaire items were, neces-
sarily, presented 30 as to permit scoring of the responses;
multiple choice questions were used. Both methods, therefore,
irnposed severe restrictions on the phrasing of the subjects’ re-
tlies. Interview methods, on the other hand, allow the respondent
{o make Iine distinctions, to qualify his answers, and, in short, to
3ive what to him may bs more compleie and satisfactory answers.

Zinally, the yapport established between the interviewer and
respondent may, to soms extent, have the effect of calling forth
more candid repliss. For these reasous, it was thought that in-
dividual interviews would be a valuable addition to the total study.

Zach of the two interviewers used a separats tent. A third
teat, between the two interview tents, was used as a check-in
point and waiting area.

At the beginning of each interview the interviewer asked the
scldier to have a chair on the other side of the amall field table
and introduced himself as a civilian from a university who had
heen asked to find out something about what soldiers know and
how they feel about the A-bomb. It was emphasized that although
the soldier's name was known to the interviewer, no names
would be reported to the Army at any time so that the soldier was
perfectly free to say what he thought. The soldier was told that

ORO-T-.240 78
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only summary rosulis would be reported to a resesarch organiza-
tion in Washington., He was furtheyr assured that the investigation
was general and that he was free to tell what he thought. Before
beginning to administer the questions the interviewer always made
the following explanation: "Iz asking various questions, I will
always be talking about 3 Hircshima-type A-bomb burst 2000 feet
above ground,”

A special effort was made to insure that the soldiers undeér-
stood each gquestion, I necessary, the question was repeated or
paraphrased in order to help the respondent's understanding of it.
The interviewer took particular care not to suggest any acswer,
The interviews lasted from 6 to 12 minutes.

Intzrviews in Shot 6

The interviewing was conducted at Camp Desert Fock on
25/27 May 1952, during the day and a half following the A-bomb
tower Shot 6. Eleven questions were administered. Of these,
Guestion 9, was later dropped from the analysis, since the re-
plies clearly indicated .hat the subjects had failed to understand
its meaaning.

Onez hundred and one enlisted men from the 701st Armored
Infauntry Battalion of the 1st Armored Division were interviewed.
I was later ascertained that one subject had uot actually pastici-
pated in the maneuver. His interview was discarded, reducing the
nmamber to 100. Cf this group, 45 interviewees were men who had
received regular atomic energy indoctrination before the ma-
neuver; 55 were men who had received only a minimal amount of
this indoctrination.

RESULTS: SHOT 6

The results of the interviews obtained in Shot 6 are shown in
Tables Bl through B6. Each table presents the question, the
step-intervals of the distribution, and the percent of the inter-
view respouses falling into each step-interval. The step-inter-
vals were set up after a complete tabulation of all responses was
made; those iantervals were selected which most truly represented
the diatributioa of respoases. Medians were computed on the
basis of the originzl tabulation of all answers,

If the minimally indoctrinated and the regularly indoctrinated
men are compared, it is found that the anawers of regularly in-
doctrinated troops are generally bolder. In their answera to most

16 ORO-T-240
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TABLE B2
INTERVIEW RESPONSES TO QUESTION 3, SHOT 6

Lo you think your chance of cosing out unhart under atomic warfare
i3 as wod as wnder regular sarfare? (Ppecify Yes, No, aid TSy)

GROUP
liininslly Indectrinsted Regulerly Indoctrinsted
{l=S5) (N=45)
Responses, % Respenses, %
Yes 47 51

Priacipsl Reoscseoas

1. 1f craising sad equipmsat
ere 0. K.

2. Regaler varfere alee
dangereus

Ne 49 47

Principal Rocsens

1. A-bemb mere pewerful,
bigper, ote.

2. Radiatiea
’o &.‘
4. Blast

S. Lesa pretactive equipnens,
l1ess information, ote.

Doa's Kaew 2 2
Botter b ] 0
100 100

18 ORO-T-240
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of the questions, the regularly indoctrinated men expressed less
{fear of the A-bomb than the minimally indoctrinated men. This
difference sometimes shows up in the median response for the
group and sometimes is indicated by a willingness of a larger
percent of the respondents to approacn very close to the A-bomb
in space ov time. For instance, [; i.lle 31, Question 2, the
medians for both groups are at 3 miles. However, 22 percent of
ths regularly indoctrinated group, as compared with only 7 per-
cent of the minimally indoctrinated group, would be willing to be
in a foxhole 1 mile or less from ground zero during an A-bomb
burst. .

The remaining threé juestions in Table Bl, all having to do
with the distance a soldier is willing to be from ground zero, show
consistent differences with greater boldness vy troops with fuil
indoctrination. The median (or middle) man was willing to handle
unmonitored equipment 1/2 mile closer to ground zero.if he had
received full indoctrination, and he was willing to be twice as
close to ground zero(l mile as opposed to 2) in or under a tank
than his counterpart with minimal indoctrination.

As Table B2 indicates, indoctrinated and non-indoctrinated
troops are roughly evenly divided on the question of whether their
chances of coming out unhurt in atomic warfare are as good as
under regular warfare. Of those troops indicating that their
chances were poorer, the reasons included all aspects of detona-
tion—radiation, heat, blast, etc., and there did not seem to be
any difference in this regard as a function of receiving the iull
indoctrination course.

Table B3 reports responses to a question which asks troops
how soon they would be willing to move against the enemy follow-
‘ng use of an A-bomb. In order to reduce the range of respounses
to a workable one, the tirnes have been converted to logarithmic
quantities. In addition, the upper limit of the distribution is given
in its original form. While the median response for both groups
is the same, more of the indoctrinated troops (35 percent) were
willing to move in within 30 minutes than were minimally in-
doctrinated troops (16 percent).

Minimally indoctrinated troops tend to estimate the danger of
the bomb to persounnel as being greater than do regularly indoc-
trinated troops. This is indicated by the medians or internal
distribution of responses to questions shown in Table B4.

Table BS presents the first clear-cut reversal, shown by this
interview study, in the tendencies of regularly indoctrinated troops
to respond more boldly. Of these troops, 49 percent would prefer

ORO-T-240 19
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o
¢ the protection of a heavy bunker, as opposed to 16 percent of the
: 1 minimally indoctrinsted troops. The median response is the same
for both groups, s deep foxhols.
TABLE B3 '
@

INTERVIEW RESPONSES T0 QUESTION 4, SHOT 6

3 Sepposs an A-bonb is nsed eguinst snaxy troops by eaploding it
F'y = 4 2000 fest from the grewsd sed all the enany troops are killed
'k How somn could owr troops move in? (Specify yeurs, days, howrs,
ninmtes, in mmswer)

1 Gmoy?r
° ¥ Misimally Seguierly
9 Limit in Iadessrineted Isdestrissied
Leg Bouen snd {N=385) (Nea$)
Nisutes Minutes Bespensas, % Respanses, %
$.00 less than 1 nia ]
e 5.01-0.5 | Saia s n
$.51 - 1.00 10 ain [ 2
1.01 - 1.58 31 nis 4 13
® 1.51 - 2.08 102 8 win 43 %
2.01- 158 S bz 16 nin 13 18
.51 - 3.00 16 kr @ ain ® 2
5.01 - 350 52 e 11 4
L4 : 3.51 - 4.98 1 veek 2 4
Net
quentified 1n 2
° Bedims 1Ak
Table Bb indicates that a few more of the indoctrinated than
minimally indoctrinated troops are willing to move in toward {or
. N amoung) enemy positions immediately after an A-bomb burst, This

is consisteat with findings in Question 4, Table B3, Qf interest

80 ORO-T.240
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here are the reasons giv-n by the troops for their answer, In two
instances, the same reasons {reduced visibility caused by heavy
dust, and confusion) are used as justificatior. for both waiting and
moving immediately., The more timid troops think of heavy dust

TABLE BS

INTERVIEN RESFONSES TO QUESTION 10, SHOT 6

What conditions would you wemt if you were going to be
1/2 nile from ground zero with en A-boch burst 2000
fest in ths sir? Dezeribe the snsllest snount of pre-
tection yeu venld went, whether concrste bunker, deep
Jeshole, lying on gresad, standing sp facing sssy
fron boub. (Specify end desecribe).

Geonp
Reopouse Cateagevies Misinmally Indesivinated | Beguisrly Indessriasted
n*33) N*48)

Renpenaes, S Responses, %
Behisd wsll o
abgtzeetin ] 7
Begular fenhele s 13
Doep fenbele
{over & #3) 31
Cavered feuhele 1s ]
Benber ande of loge,
swmeredy, lesd, ete. 16 49
Wdéiwa Pespmaa Deap Foxhele Desp Fembale

as & Uablilly, whersas the boider trocpe think of noor visibility in
heavy dust as an asaet. The timid troops concentrats on the con-
fusions in friendly lines whareas the bolder troops cite the coafu-
sion amoug the enemy. This scems to palnt up posasible differences
in the perceptions of the defensively oriented and the aggressively

oriented soldier,

ORO.T.L40
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TABLE B§
INTERVIEY RESPONSES TO QUESTION 311, SHOT 6

Suppese o A-boak is dropped en enemy positions in frons of you,
but net all ths enemy is killud.
through the dust ovd sot up positions whilse the casmy can’t see
you? Or weunld it be better to wmait for dusi 1o setile before

guing in? (Specify vhich, or give my definite stetements seds)

Yould it be batter to g in

. 2

¢

CROUP

Responzes, % k

Misimally Indestrinated | Bepulorly Ixdestrinsted

{Na83) {Mud3)
Besponses, %

i Answes

l Fﬁc far the dust oo seitle
|

|

7 n
Pristipal Besseas

1. BRedissstivity

2. Poor visibilicy

3. Our sreeps coninand

Ge in iamodistaly

ORO-T-240

RESULTS: SROT 8

Thirty mea with previoua experience in A-bomb maneuvers
and 30 men without such experience were interviawed before par-
ticipaiing im ihe Shok 8 maneuver. These ioterviews were obtalasd
on D minus 3 and D minus 1 (30 and 31 May 1952) uader roughly
the 3ame coadilions as those described for Shot 6. The questions

. remained the same except that Question 9 was rewcrded to clear
up the confurion that resulted from the briginal wording. The re-
sults appear in Tables B7 to Bi4,
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The results show a fairly regular difference between the two
groups, and indicate that previous A-bomb experience tends to
rzduce fear of the A-bomb. The experienced group is willing o
handle unmonitored cquipment at 2 miles 23 compared with 3

TABLE B9

INTERVIES RESPONSES TO QUESTION 4, SHOT 8

Suppece e A-barh is weed sguinsi enemy trovps by esploding it
2000 fest from the grewsl and all the eneny troops ere killed.
How soom could our troope mses in? (Specify years, days, howrs,

ninutes, in answer},

Group
Experisnced Inexpericnced
(v}, 5* vn), s
Distribution of Ansegre
9.0 - 0.5k 50 k14
0.6 - 1.8 0 33 13
1.1 -3¢0 T 16
2.1- 8¢ 3 16
3.1 -18.8 br ® T
sver 10.1 ke 1 7
Modine .3 b 2

The tine reage for the eaperisnecd group wes fren 13 seconds to 34 Mears.
Mo time ronges fer the inexpecienned grenp ves fron 2 sinante to 168 Moure.

miles {or inexperiencad troops. Experienced troops would be

willingdssaiaa &

sis £.8 mils closar 1o ground sevo, and

would move into the bombed area 1.2 hours sconer. Experienced
troops also believe tha: fewer men would be killed 1/2 mile from
ground aero than do inexperienced troops. Either under or ina
tank, experienced men feel they would be safer at shorter dis.
tances irom the burst than do the inexperienced men,
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TABLE B12

INTIRVIEY RESIONSES TO QUESTION 9, SHOT 8

Wy do you think ids Aruy L holding these smenyers?

SER
GROoGPY
Expevionced (2=29), 8 Inerperionced (=39}, 5

Besases

Edusstion of ane 3
Learn effscts wd v

ia the fisld » 33
Get is dowm pat L) 3
Possible futmee vee is wae 10 1w
Can’s see moed {8 it -} L

TABLR Bi3

INTEIWIER RESFONSES TO QUESTION 10, SHOT 8

Rat eonditions wonld you vant if yos vere guing te be X aile frea
groond sove with @ A=bend burst 2000 feet in the sir? Deseribe
the snellest anomnt of presestion you mald want, vhether concrete

SRR e re TR ST

Sunhor,

Inenparienced (Mad0), %

Bagres of Provestion
Behind wall
Raguier foenheio
Deep feshele, § o plus
Cavered lexhale

Buaker. lesa, senasstzs,

ete.

10

43
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TABLY Bl4
INTERVIEW RESPONSES TO QUESTION 11, SHOT 8 »

Sprose e A-bond is dropped en enemy pesitions in fromt of you,

the enoay is hilled. Would it bs better to go in
through the dust end set wp positions shile the enszy ran't ses
you? Or would it be better to wuit for dust to sattle before )
gwing in? (Specify which, or give any definite statomnts nals.)

aroep
[Experisnced (=30) | Isespevisnced (N=30) ®
Dassilasise of Anansca
bd s
Go in 7 »
p 13 1 &
] @
Pecsnas for Geing In
Do, . N .
Chapen te get ebeey 4 3
Enany sen’t a39¢ yeu 4 4
Use duck as pretection s 1 9
Gan maak wil) pretect 3
Kacp enamy frewm rescpmaisiag __!_ __!_
n (M 12 (40
Reaseny for Vsising .
u’nﬁ‘vit’ 4 14
Cauld still get them later |} 1
Canlda's tell cneny pesitiea 1 2
See danage end uhatder it'e mis | 1 ®
7 (% 18 (6%
P 2 Responaes tc questions shown in Tables Bl3 and Bl4 whick .

= ask for the soldiars’® idea as to why the Army is holdirg the
ol ; Desert Rock maneuvers, and what protection men would dasire
e 3 agaicst an A-bomb, do not seem to show any consistent differences
; as a function of experience or inexperience.
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DESCRIPTION OF METHOD

Two forms of an atiitude and information questionnaire, con-
structed by HumRRO, were administered befcre and aftsr D Day
during Shot &, Uiing HumnRRO's claassification of questions, ORO
was interested in wastiver {a) the answers of experienced troops
diffsred from those of insxperienced troops to any of these groups
of questions, and (b) answers to any of the clusters of guestions
changed significantly as a furction of participation in the mansuver
{before-afier comparison).

The Subjects

The same iroaps used in the intervisw and polygraph studies
in this shol were also given the questicnnaire; to this group was
added as :uany more subjects as could be obtained. Subjects
were drawa from the 369th Engineer Amphibious Support Regi-
mant, ithe 31st Tzaasportation Truck Company, the 5623 Trans-
portaiion Staging Area Company, and the 360th Armny Band, A
total of 91 men formed the group who had had previous experi-
Z2uce in an A-bomb mansuver; the inexparienced group comprised
40 men. The original classification into A-bomb experienced and

groups was made on the basis of company records.

This' classification was later chackel with the statemnsuts of sub-
jects regarding their previous maneuver experience, and a num-
bear of ccaes ia which there were discrepanciss were dropped
from the amwnlysis. Also, mea wao were present for ouly one of
the two questioenaire administratioas were dropped from the
group. The gquestiounaire responses of the remaining 67 men
with previous A-bomb experience and 30 men withont previous
expezidnce are presented in this report.

X h 9URALES

' MASSS WY IS UN tiu ox S SYELALMN A

The “Lefore* test was given ou D Day miavs 1 at Camp Desert
Rock, znd the “after® test was given on the afterncon of D Day
after the troops returned from the maseuver to Camp Desert
Rock. Each test was given to all the men at the same time, in &
mess hall, supervised by members of the research team and
assisted by non-commissioned officers furnished by the military.
A used in this study, the questionnair~s were not anonymous;
troops {illed out an information sheet attached to the quesiion-
naire, giving their name, unit, etc.

o
®
»
*
®
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Scoring of Wsthmhe Respounscs

Since ths guestionnaire is not scored by item, but by clusters
of items, some dsscription is necessary to an understanding of
their meaning. These 12 clusters together with examples of
items which they contain, are as follows:

I, INDEX OF INFORMATION ACCURACY. In 26 qurstions
the soldier .s exnmir d on the accuracy of the information he has
concarning the A-bomb, The following question is an examyple:

52. What is the shortest time aflsr 2a air burst at 2000 feet
of an A-bomb that it is safe to walk through greund
zero? {Ckeck one)

——tromediately afterward
————30 minutes sfiterward
—fus howr afterward
——S0c day afizruard
w——d T

—rSCan't guiss

II. INDEX OF UNDER-ESTIMATION OF EFFECTS. This in-
dex is obained from cextain of the altsrnative anawers om five
information questions and is scored as a minus gquantity. Scores
are weighad on the basis of deviation from accuracy in which
accuracy -equals serc. Thus a large minus number indicaies
greater under-estionation of effecta, The first two alternatices

of the following question serves as an illustration:
46. The blasi effect of an A-bomd like the Hiroshima bomb,

bursting height of 2000 feet in flat, open country, weald not

kill anybody beyond a distance of: (Check one)
One-half mile from ground asro

{the ground directly below the explosion)

—ttae mile from ground aero

Three miles from ground asro

————Xive miles from ground sera

—$ca0t guess

lil. OVER-ESTIMATION OF EFFECTS. Certain alternative
answers to 18 questions are acored as s plus quantity, and are
weighed on the basis of deviation foom accuracy. Accuracy
equais sero. A low score indicates raore corrsct concepta. The
first three alterastivea to the following question are examples:

51. Would sadiation from an A-bomb explosion make men
4 miles away permanently sierile (unable to become
fathers)? {Check one)



——Many men would be permanently sterile
Quits .. few men would be made permanently
steriie
Hardly any man would be made permanently
— Sterile
e} NO Thies would be made permanenily sterile
— ARt gUEES
IV. INDEX OF FEAR PRONENESS. Ths answers {0 seven
questions are scored, giving more weight to less frequency of
fear symptors experienced by the subject during the past year.
Thereiore higher scorss tend to indicate less pronensss to fear,
anthsliisumplc:
. Z4. In the past year, were you ever troubled by your hands
swesking so that they felt damp and clamumy? (Check
one)

Very often -

m

p——

——Ouce in 8 great while

——NEVEL

V. PHYSICAL REACTION INDEX. Seven questions were used

to measure ths physical raactions of troops. High scores indi-
cats lack of the physical resctions. Question 37c is an illustra-
tion:

37. Maay soldisrs have reported different physical reac-
tions to varioms Army experisnces. Have you yourself
had any of the following resctions in the last day or sof
{For sach of the sleven reactions listed brlow, check
one answer to show if you yourself had the reaction in
the last day or #0.)
¢. Sinking fesling in the stemack ?

—uite often

——Several times

—laly cuce or twice

——ll0t 8t all

Vi. INDEX OF DISBELIEF IN STATEMENTS Ol‘ PERSONAL

DANGER. Thia index is dividcd into two parta: "Memory" and
“Belicf* In thres guestions the subject is asked to record what
he - emembers being iold about the dangaras of the A-damb, and in
three similar questions he is asked to record what he actually
believes about the dangers, regardieas of what he has been told,
These questiona are scored 30 that accuracy ¢quals aero. {Ques-
tions 68a and 69b illusirate parts a and b respectively:

Tied, -
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88s. Have you been told how much or liiils danger you wuuld
be in if sa A-bomb ware exploded at 2000 feat and you
moved into the spot directly below, one hour after the

sxplosion? {Check ons) .

—iiave been told 1 would be in great danger

———iiive beeu told I would be in considerable danger

———tiave been told I would be in a little dacger

e Have been told I would be in no danger at all

—D0 00t remember what | was told on this

69b. Regardless of what you have been told on this, in howmuch
or littls dsnger do you actually think you would be if an

A-bomb like the czs at Hiroshima were exploded at s

beight of 2000 feet and you were 4 miles away, ina

foxhole? {Check one)

et Bink I would be in great danger

Think I would be in considerable danger
Think I wonld be in a littis danger

T hink § would be in no danger at all

eI} 0Ot know what to think on this

VIL. INDEX OF FAVORABLENESS TOWARD ONE'S OWN

UNIT. RHigh scores for this index reveal favorableness toward
one's own unit, The five questions in this index are illustrated
by Quaestion 33 as follows:

33. Assvmiug your work would be ths samae, if you were
going into comabat would you rather go with your pres-
ent company, or would you rather go with a different
company? {Check ons)
———Rithar go with my preseat company
————Rather go with a differess company
. Wouald make no difference tc me

VII. INDEX OF GENERAL ATTITUDE TOWARD ARMY.
This cluster consists of six questions which seek to identify
attitudes toward the Army as & whole rather than specific atti-
tudes toward cae's own utit as in Index VII. High score indicatss
favoerable attitude. The six questions that ara included are illus-
trated by No. 13 as follows:

15. i you were cfiered an HONORABLE DISCHARGE today
and if you knew you would not be drafted later, would
you take the HONORABLE DISCHARGE? (Check ¢ne)
wmme] WOUld certainly take it
e | WoUld prebably take it
wamannz. § WORUld probably not take it
Y would certainly not take it

v




IX. INDEX OF CONFIDENCE IN ONE'S OWN PERYORM-~
ANCE., A high score in this clusisr revesls greater confidence.
Thres questions were asked of which No. 17 is typicals

17. If you wers sent into actual fighting aow, how do you
think you would do? {Check one)
e} think | would do all right
!Miﬂdh«trﬁu&oﬁﬁrﬁ.b&uﬁna
e Whils T would be all right
] haven't any idea how I would do
e 1 G005L think I would do very wel}

X. INDEX OF ATTITUDE TOWARD A-BOMB MANEUVERS.
This index investigates the soldisr's attitude toward the A-bomb
menenver. A high score indicates a favorable attitude. Number
73 is ar example of tha four questicns comprising this <luster.

73. How much value do you think A-bomb mansuvers are
in training tzoops for actual A-bomb combat?

{Check one)
Vewgwmhmmutmpﬁwmm
Counsiderable valus
. — 5003 valus

Very little value

No opinion
. XI. INDEX OF FAITH IN ARMY. In coatrast to Indices VII,

VIII, and X which deal with the attitude of the subject
anit, the army, and the mansuver respeciivoly, this index
to determine the degres of faith the subject has in the armay and in
the ability of the army aad its experts to handle the A-bomd with-
otk undus danger to the soldiar. A high score indicates a high
degree of coufidence in the army to carry ot such a program.

80. Do you think the experts know sacugh about A-bombe to
use them ia rcilitary mansuvers without danger to cur
troops? {Check oue)

Yss, enough to vee them without any danger at all

No, there would be a little danger bmtroops

in an A-bomb “aaneuver

No, there would Le a lot of danger to our troops

— 10 30 A-borb maveuver

—CA0R guess

; XIl. INDEX OF EXPRESSED ANXIETY ABOUT A-BOMBA.

: Various questions about the A-bomb are used to probe the sub-

iect's reactions and measure the degree of his anxiety. A high

score indicates ircedom {rom anxiety. Eight questions are in-

The following serves 10 illustrate the six questions in this cluster:

.ll-"i:h :.:-L’:;g”:l“éﬁ -.aim.ﬂ
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cluded in this cluster, of which the following two are illustraiive:

89, If you wers in a frout-line foxhole, which would you
rathsr have our sirplases drop on ths euemy 2 miles
from you? {(Check one)
s A=DOTOY
——Regular bombs
-—-—-—-UM

93, How do you think you yourself will feel about the dif-
fezent sfiects of the A~-bomb just before tha bomnd goes
off? {Check gg¢ answer for ¢ach of the four efiscts
b:low)
a. Ths fire flash {(fiveball)
———Very scared of it
—Suite scared of it
e 1iitle scared of it
w0t 24 81l scared of it

RESULTS

Ths questionnaire resuits, expressed in perceniage of the
maxizum possible scoves obtaiaable, are shown in Table C1.
‘There are uo sigeificast changes in scores for any cluster for
cithay experisuced cr inexperisnced mes as a function of partisi-
patien in the :manewver. Although it is possible that troops did
act chaage in any respect in their aititudes toward the bomb and
its dongers as a result of daviag this experience, it may be thet
the instrement, together with its scoring schema, is inswfficiently
sensitive to raensure changes which poaaihly did accur.

In addition to shawing ue test-relest changes for esither group,
the quastionnaire fails to show ary siguificant differences Yatween
the exparienced and inexperienced trocps. One index, Accuracy
of Information (I}, seems tc show a small conaistent iifference in
that A-bomi experisuced troops have slightly mare accurale in-
{ormation {(based on indoctrination material) than inenperienced
troops. Evea this difference ia very small {10 percent) and
probably refiects more contact wita indocirination procedures
on the part of the experienced troops.




MEAN AND PENCENTAGE SCONES POR QUESTIONNAIRE CLUSTIAS BY

TABLE C?

THOOPS VITH AMD YITHOUT PREVIOUS A-BOMB EXPERIENCE

*
. | Yroupe vith Previsws Troops vithest Pro-ious
- i Experiense (Weg7} - Espeviesse {Me38)
. i
i8] 23 Befors After Before After
3al 4% Hhown | Momx, %) Moom Tl % ] Mo 1tinc, §| Nows [Hew, &
26 15.9] 81 1521 &2 13s] 2 jn3l a2
ni{ -1 Ls) 14 -] 1s 1Ll ©» -zl n
m] 49 78] ¥ [ a6] s6] 1 joz2]l B
1 4 28 2.3 76 j222] 1 2] 51 [2s] o
v 21° 1w} o Jiss] » 1921 91 1.2 &

%

Via ¢b 1.8f 2 | rLe] 138 § 23] 2 | 23] 2%
Vib gt 211 138 {12 @ 22 n | 211 »
val 15 88 9 {86l & .41 © |16] @
viri} ¢* 1.6 21 | Lef 1.9 2 J19] »
n 9* ss| & | 511 € 571 63 |61l &
X 11° 9.3 88 | 9.s] % s.0] &2 |94 o5
a 12 1.6f 8 | 1.3 & 59 8 {61] %
arl e 10.7] & {wo] 68 9.1] & 1.5 66

*Figh asadera indisste asre busnledge, grester ssafidenes, loch of feor, mne
deesstinntian af effects, satisfostion nmith vait or deayp.

‘ﬂgh asmberas iadicste svivestinaiion of offecta, less confidence.

. - SN ¥ P

s vt G ¢




et ot s o

APPENDIX D
THE PERFORMANCE TYEST

CONTENTS

DESCRIPTION OF METHOD
RESULTS
TABLE

Dl. Time Required dy 25 Participants to Dis-
assembls and Reassemble the M-} Rifle
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In Exercise DESERKT ROCK ] it was found that troops per~
formed routinsly; thers was no indication that participation ia the
A<bomb maneuver was stressful enough to result in any impair-
ment of troop performance. Although no systematic attempt was
made to study the overt bebavior of troops during the DESERT
ROCK IV Exercise, ORO staff members who attended the ma-
acuvers collected incidental information on D Day, and after each
meaaeuver guestioned officers concerning the bekavior and per-~
formance of their troops duriag the maneuvers. On the basis of
such infurmation, 5o evidence was obtained which would indicate
that troops performed inndequately. As in the first exsrcise,
troops appar “atly performed in 2 routine manner and gave no
ovtward signs of fear.

DESCRIPTION OF METHOD

Although the A-bomb explosion apparently had no detrimental
effect on the ability of troops to perform routine maneuver oper-~
ations, it was felt that tensions might exist whick might be re-
flected in changes in troops’ ability to perform military tasks
involving mancal dexterity.

On rehearsal day for Shet 3, a group of 25 men performaed the
selected task as a "before™ test, and on D Day the second test
was given to the same men within an hour after the burst, before
‘he men moved toward grouwnd nero. This is the critical time for
troops 1o pexform their military duties. if anxiety or emotional
disturbance was induced, as a result both of the explosion they
had just witeessed and of the anticipated maneuver in the burat
area, it is izaportant to ascertain its degree and effect. -

A

The subjects of the study were riflemen (11 EM 20d 14 nou-
coms), the 3d piatoon of B Company, 165th Regimnent, 31st lnfantry
Divisiow. A secoad group of 23 riflemen from this company, and
two more groups of 23 and 24 men respectively, including rifle-
men, banooka men, autamatic rifiemen, aund machine gunaers
from the 504th Airborne Infantry Regiment were also tested prior
to the burst; oa D Day, however, tirne did not allow for a retest of
theae additional groups immediately after the A-bomb explosion.

The task, to fieid strip and reasszsmble the M-1 rifle, was
selocted because it was a military task involving the use of
weapous, and one in which infanirymen could be expected to be
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skill{ul, and in which the degree¢ of learning through repstition in
the course of the test would, presumably, be minimal. At the
same time ths task had relsvance to combat performance, it was
simple to structure, and involved » soordination of muscular
activity which could be aifected .y anxiety or tension. The men
wers given the following instructions:

“Eschuas isiohove his -1 tills You will bave your light field pack sm yowr
buck dusing the test. Ficst § will sell sou hew we do i and then we will show
you by baviag s seldier go thesugh i jusc a5 you aee t» do. Yowr own eificers
will give the corsmands . . . you asg 0o scond ot enee ia back of the penche lsid
out i your pesition, facing the comess; You wiil be called o steencios and
thes brought 00 ‘Font Acma.” Then yus will be given the conmend, ‘Begin test.’
Yeou will inmslistely dip t» yous kaves on the peache sad stast wxipping your
tifls down —-98 for 98 we show pou. Lay sl! rifle pucts oa the peache. (Your
officers will wasch v sew dhae sverybudy doss the jeb conpletaly.) As s000 as
you lnve fisishsd wiing the sifle spast - stand wp sad deng che poacke back
twen foec. Thex wishoas sny deley, saassenble the zifle. As sosa as you heve
tinished pusting the rifle segothes ogais, smad up at sczestion on the poachs
and ‘Pam Arns.’ Hiold pore sems watil sverysne m your group bas ficished.
Vihes the oret is coupless you will be given the coumend to *Fall Owe’. . .Den’t
peactice wp on this job. Ve wast to find ous bow leag it talien 00 do this sk

whan you heve aot practiced ~ fost oe you aw wow.*

The officer then directed a corporal through the demonstration
of the test. -

A spirit of competition was introduced for motivation; all
frur groups were present throughout the entire test so that each
test group was ohasrved by the othars. The men were told:

“We wast you o do this jeb sa fast and se well 28 you con. Ve will tina you

and :mbe movies. The mevies sad tine rocends will be weed dack in Veshing:

tou. . . ¥e we golag w0 check your speed sgainst stheve in your own cufic. Ve

will alos conpase anfisy 10 see whathey Natisssl Geasd, Reguiar Ininacry,

Airbume, Morinesor vint dave you, show up beat. Seme of thase picoares

will be woed in 2 mevie 0 be made of the whole suwelon.”
The presence of competing groups, who commented {reely on the
performing group's activities, constantly prodded the iadividual
soldier to maximum performance, both for personal reasons and
because of pride in his unit and branch of service. Evideace of
such a concera is attested by the film record which frequently
shows soldiers, who had finished assembling their rifles, tura.
ing around to determine the progress of a slower soldier.

In order to raciiitate the titning of each man, the troops per-
formed the test in two semi-circles before a movie camera. The
camera was mounted on a truck so as to allow for a clearer view

-
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of sach man. Movies of each test were taken from just prior to
the command to dissassemble until ail members of the group had
completed the performance.

®

Messurement of the Film Record . ®
This permanent record, taken at the rate of 90 feet of 35 mm

film per minute, was made available for study in 16 mm black-

and-white prints. By seiection of the frames marking the be-

ginning and completion of each operation by each man and mea-

surement of the intervering {ilm, the time interval was determined. ®

Since 90 {eet of 35 mm film has the same sumber of frames (1440)

a8 36 feet of 16 mm film, the problem: of conversion was a simpie

rationf S to 2.
For reuading purposes the following terminal points were es-

tablished for operation: ®
1. The point at which each subject began 10 assume a kueeling

position on the poncho was used as the surtingpointtordis-

assembly.
2. The point at which each subject started into position for

the purpose of pulling back the poncho was taken as the moment

his disassembly was completed. e @
3. Begiming of reassembly was established as the point at

which each subject reached for the first rifle parxt.
4. When the individual subject started into position for port

arms (usually from a kneeling position) it was coacluded that

assembly was complste. The total actual periormance time for ¢
¢ach subject was computed by adding the disaszsembly to the
reassembly time.

®
RESULTS

Because of time limitations, there was no opportunity to
determine the reliability of the performance test before it was
used at Desert Rock. It was recogunized that if the test were ®
highly unreliable, if there were many and wide discrépancies
between scores made on different administrations af the test
under standard conditions, then the "before" and "after" A-burst
results would bave little meaning. It was asasumed, howsver, that
even if the test itself were unreliable, severe tension and emo- »
tional disturbance following the explosion might result in an
appreciable lengthening of ite iime requirsd by the groun to

ORO.T. 0 1358
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pcrtog the task.* The test data shown in Table D1 indicate

that such was not the case; after the A-burst the group performed
the task somewhat more quickly, rather than more slowly. The
small, and probably ins.gnificant, decrease in range, standard

TABLE D}

TIME, IN SECONDS, REQUIRED BY 25 PARTICIPANTS TO
DISASSEMBLE AND REASSIMBLY THE N-1 RIFLE

Men Ponge Scondasé Devistion
Befere the Burst 119.4 188{83-271) ».0
Ater the Burst 113.6 125(75-200) 2.8

deviation, and mean time required to complete the task during

the retest {after the burst) would seem to indicate that any in-

cremaent in skill becacse of recent practice of the task was not
overshadowed by suxisties and tensions related to the A-bomb.
Witnessing an A-bomb explosion apparenily did not reduce the

ability of troops to perform this military task.

'U-M i wee o cotssiate the aceses ebeained by subjecte ia the Hrmv omd
i ';*!'jﬂm**"mmg&ad"“- Sates oz the secand sess which
prevested accurete matchiag.

§




¢
'y ‘
. .
¢
APPENDIX E
. EER. STUDIES OF THE REACTIONS
3 TO AK ATOMIC EXPLOSION
CONTENTS
4
DESERT ROCK I STUDIES
. INDEPENDENT mnm DESERT ROCK IV
"
.
4

ORO-T.240

109
119

107




Y \ O
sl [

scvery QESTRICTED soomearicn

DESERT ROCK I ¥VUDIES

Only recently h:c any systematic attempt been made to assess
the psychological reactions of individuals to an atomic explosion.
In Exerci.e¢ DESERT ROCK |, the {ivst use.of an actual A-bomb
in troop maneuvers, twe coordinated research studies were under~-
taken to investizats the bebavior, reactions, and attitudes of troop
participants. One of thess studies was concerned primarily with
troops’ attitudes and knowledge about atomic sffects.® Question-
n2ires designed to obtiin such information were administered to »
groups of participant troops {chiefly paratroopers), 2s well as to
comparable groups of non-participants, at several points of time

_ before, during, and after the exercise at Desert Rock. Analyses

of the questionnaize data indicated that the atomic energy indoc-
trination given before the D Day mansuver {(at home camp and 2t .
Desert Rock) resulted in a sharp e,in t¥oops’ ffctual in~ »
formation about atomic warfare, ity in inlormation
relsting to sclf-protection measures. Participation in the ma-
neuver itself did not result in a further gain in atomic information.
It was hypothesized that anticipstion of the A-berab experience
perbaps sexved as a stimulus to learning of indoctrination ma - » @
terials, and that the actual mansuver experience aided in the re-
inforcement and retention of atomic information by participant
troops. Findings relating to the extent to which the indoctrination
and the maneuver increased counfidence and reduced anxiety and
fear in the participating troops wera less clear-cut. There were »
apparently some indications that indoctrination and the maneuver
jincreased men's self-confidence; as troops were indoctrinated '
and given first-hand experieace with the A-bomb, some of their
fears were reduced. There were other indications, however, that
considerable anxiety about some of the bomb's effects persisted.
In another investigation undertaken during DESERT ROCK LY b
other methods of assessing troop reactions to an atomic explo-
sion were used. Theae included obaervational studies of troop
performance during the mancuver, inteasive interviews with
participant troops, an information survey counducted after the
maneuver, and 2 polyaraph study designed to measure the invel- »
untary physiological reactions of troops to various queations

*Jeint Repurt Avtiewde Rerenrch Be., AFIGE Div, DD, and Anionde Azsessment Be, TinE, Oin.
DA, A Sinly of Soldise Attitudes and Absut Atenic Bjfecia - Exercize DESERT ROCY,
Fob 1932, RESTRICTED; alas Humen Revetach Otfice, HumRRO=TP-1, Desont Roxk 1
A Prychdologicnl Study of Tves) Resctions i an Atemir Explesion, Feb 193), RESTRICTED,

{Opsrntions Resossch Oftice ORC-T-170. Troup Porfarmence om & Training Monvener lavelr 4
tag the Use of Atomic Wea -omz, Narch, 1932, SECRET.
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relating to the A-bomb and the maneuver, The resulls of these
studies indicated that troops performed routinely on D Day and
showed no visible signs of fright. However, significant tension
was found to exist among troops prior to the maneuver. Although
troops verbally expressed considerable confidence in their safety,
their physiological reactions indicated some degree of emotional
disturbaace. After participation in the mansuver this tension was
found to bs reduced.

INDEPENDENT INVESTIGATIONS: DESERT ROCK IV

Exercise DESERT ROCK IV provided further opportunity to
assess troop reactions to an atomic explosion. Scveral independent
investigations were undertaken during this exercise. In the Shot
4 maneuver iavolving the participation of Marine units, a research
team attcmpted to determine if the psychological reactions of the
troops were sufficient to require further study.® The nalure of the
data gathered by this team was purely observational; observations
were made and impressions gained at first hand while participat-
ing in the exercise with the troops. The investigators found that
troops did not exhibit cbservable fear or anxiety reactions except
for a brief period beiore the burst, and immediately before the
e drop when emergency procedures were announced over the
44 loudspeakers.

It was concluded that there was no nced of further study of
' e psychological reactions of troops, if “psychological reactions” is
taken to mean fear and anxiety reactions, and if subsequent
exercises are repetitions of the one under study. It was further
coancluded that such goals as were aciually attained i this exer-
‘ cise might be better and more cheaply attained by means of 2
systematic training course; however, it was considered aven
A more desirable to improve the atormic exercise in order to pro-
S vide & real tactical training laboratory in atomic warfare. It was
) suggested that this might be accomplished by incrsasing the
realiam of the exercise, introducing conditions of fear and fatigue,
y 2 and by introduciag tactice into the maneuvers.

. During Exercise IV a survey of troopa’ attitudes and opinions
was made by Desert Rock ataff personnel participating indiscussion
groups and small informal meetings.! Six companies of station

. * Techalual Repaen. Series 1932, hatisete Repart No. 7. instievse for Resonsch la Humaa
K Kelatiens. Adjusoment of Trowps is Alumie Explosives, | Joly 1912. RESTRICTEN,
J {Swrbe repme, op. oot p 10031,
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complement pers nnel were surveyed, It was lound that fears of ®
radiation effects sxceeded all other fears connectad with atomic
bursts, and all groups indicated a desire for additional informa-
tion on effects of atomic radiation. Troops reported that they felt
less fearful of the A-bomb after receiving indoc. ’sation and wit-
nessing an atomic burst. A large majority of men said they would
be willing to remain in entrenchments 2 miles from ground zero ®
in maneuvers similar to those in Exerciss IV.
In addition to the present investigstion of trorp reactions in
Shots 3, 6, 3nd 8 of Exercise IV, ancthar rather comprehensive
study was undertaken in Shot 6, iu which armored infantry units -
participated.* Dats on troov attitudes and information concern- &
ing the A-bomb were collected by means of questionnaires, and
certain measures of psychological and physiological reaction
were also obtained. Preliminary findings from this study indicate
that, as a result of the special indoctrination at Desert Rock,
troops showed a sharp gain in information about many aspects of ®
atomic effects, particularly those which had to do wita personal
injury. Participation in the maneuver itself, however, resulted in
uo further gain in troops’ level of information, and apparently
even led to a loss of information on a number of specific poiata
about atomic effects. No evidence was oblained that fear made ® ®
any of the participants incapable of carrying out their duties al-
most immediately after the atomic burst. However, it was found

that a large mzjority of troops did reveal aome anxiety or tension
during the course of the exercise,

&

®
s ‘

. ‘Humaa Resources Besessch Office, HonRRO-TR-3, DESERT ROCK IV — Reuctions of an
° . : Armared Infantry Bapsalion to an Atewis Bemb Mosewen, Ang 1953. RESTRICTED. o
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Physiological measurements of one kind or another have been
widely used by the Army and by its research agencies. For ex-
ampls, the Crirninal Investigation Division of the Adjutant Gen-
erul's Office has used polygraphs measuring circulatory and
respiratory changes to indicate deception during the interroga~
tion of prisoners. Similar polygraphs are used in screening
amployees of the Armed Forces'’ various agencies with a3 view
toward detecting disloyal or dishonest workers. In addition to
the physiclogical indicators in the present study, HumRRO has
used two separate methods of measuring the amount of palmar
swest in troors reacting to the Desert Rock exercise. ORO field s
teams have used changes in blood chemisiry and urine as an in-
dex of stress and fatigue in troops in Kores.

- PROBLEMS IN TECHNIQUE

. The above list is not intended to be exhaustive but :llustrates

- the diversity of measures that have been used in military agencies
for the purpose of assessing emotional experience. Since physio- ® ®
logical measures seem {0 be playing a role in Department of De~
fense operations and research, it seems appropriate to point out
= some of the gquestions sbout these techniques which were raised

- in the course of the present study, and which might be answered

by basic research.

1. What forms of physiological respounse are the most appro-
priate measures of particular kinds of emotional expe-
rience? What physiologi.al responses are the most valid
indicators of deception? What are the most valid indica-
tors of fatigue? etc. d

2. 1Is it possible, through measures such as tat-to-beat
variability of heart rate, blood flow, muscle sction po-

- teatials, and so forth, at present largely unexpiored, to
x =K differentiate between one emotion and ancther? The kinds »
_‘;" of measurces which were used ia the present study do not
| S differentiate, for example, between fear and anger. Under
| some coaditions it might be very important to know whether

a2 . a particular situation arcused fear to the point where it
- B limited combat effectiveness or anger which might facili- )
E: . K tate good combat performance.

| : ' u
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3. Whac is the most spprovriaie experimental design when . ®
physiclogical measures are used as thcy are in the present
study?

a. Individuais differ greatly in their general physiological
responsiveness; how large 3 sample is necessary to
insure a random distribution among the experimental
groups? . L

b. Is a systematic bias ixstraducaé when incomplete rec- .
ords are discarded? Many records are incomplets
because of movements on the part of the subject; is
the person who moves about during the test mere or less
responsive than one who does not? » ¢

€. What is the appropriate statistical techaigue when re-
pested physiological measurements are made on the
same person?

d. mummammtowcmmumua-
nique? To what extent do questions at the beginning of ® .
the test elicit larger responsas than those toward the
end of the test?

e. Is the subject responding to a single werd ix the tesg
guestion, like "A-bomb,” or is he respendiag ruysies
ingically to the eatire gquestion?
It is suggested that if this kind of meassroment 18 (0 Mave * &
continned use iz military resoarch, come sonsiderelion ¢ §1rea
to theas and other besic methadolegicsl quosinong.
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