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ABSTRACT

Recent werk with Autcmatic Speech Reccognition has
focusea on arplications and procuctivity considerations in
the man~-wachine intertace. This thesis is ap atterpt 1o see
it placing users ct such equipment vrder tire-induced stress
has an effect on their percentage correct recognition rates.
Subjects were given a message-handling task ¢f “ixed lenztih
end allowed fprogressively shorier times <t0 ettermpt ¢
complete 1it. Juestionnaire responcas indicate stiress levels
increased with decreased time-allswance; reccgnition rates

aecreased as tine was reduced.
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I. INTRODUCTICN

Stress hes long been an intensely eéactive area of
investigation. More recently, the inrersection ot rhysiology
ard psycholcgy has ccncerned itcelf with the influence of
cognitive ana erotive factors on guantifiable veriadble n
the huran organisr’s equaticn, Thic research has turned r
the most tundarental indlces % human reaction (car c
rate, electrogalvanic response) to MoTe Subtle MEasures i
as varicus Yeatvres cf the humar vcice.

Stress, however defined, Las clear and irportant
irpiications tor the conduct c¥ military orerations. Ir the
warfare envirorrent, one encouvnters some of the few facters
universally ackncwledged to cause rsychoiogical stress: 1t
is one of the few areas where one knows aprioeri that 1life-
threatening situations are consistently touund. Thus the
psychc-physiological <correlates c¢f wmilitary action heave
turnished toth an area ot inquiry ana the raw aata for those
interested ir the study of the humar under stress. Swedish
researchers tock an early lead 1in the investigation of
ctress in the miiitary environment. [Ret.1]

The invectigation of any phenomenon requires first and
foremost a staterent delimiting the area of research. Strecs

has yet to receive a widely accepted daetirition. Stress
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research tends to divide intc twc camps: these interested in

physiological strecs and those vypursuirg the psychologicel
vartety. Both <claim the <territvcrity ot rsychorhysiology.
Beycna this, the definition of stress breaks dcwn, 1in the
rain, 1into ar exarination of elther & <stirulus or a
respcnse: there appears tc be nc comrcn greunéd. Cne thirge
which ererges clearly fromr publi<hed research in the area is
that a synthetic ceonception c¢¥ stress ig in crder, cne bread
enough to cover the wide (ard widening) area of inquiry
already ervtarked upon, and which wovrld permit dbreaxkdown into
narrower, rore srecialized areas of interest.

Given the vagaries of the published resouvrces currently
availapble, it is necessary within the context of the present
rarer to work withim an operationally-d fined, gfrotier-
oriented view o¢f stress. Frem a military ccmmander”’s pcint
cf view, an arec ot great crotenticl interest 1s the
interaction c¢c¥ stress with voice-input to computer systers.
As miniatvrizatiorn and expanding techrolaogy have rade
corputers a rmore widespread rheancrencn in the military
environrenat, the liriting factor (in the wrilitary Jvst as
with civilianm aprlicatioms) continues 10 bhe the hvran
intertace with the ever- expandiug base ¢f 1informatior aund
aecision aids eavellable. Voice~ipput to corputers provides
the tield user with a higher-order 1ipterteace, at a level
apcve even user-triendly query languages. This type cf

intertace has the potential to tfacilitate the user’s ability
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to access and manipulate the vast rescurces ncw beccring
avallable to hir: it 1s the next 1logical step 1in the
evoiution of wan-rachine conratability. Corputers are 70w
avle to handle rroblems which not 1long ago wculd heve
absorred amn euporrous arounmt of map-iours, but the man is
still “in the loop .

...though we hail the advent of the postinductrial
society, 1n which substantially all our essential human
needs will te rrcduvced withevi a great amourt c¢f Luman
effcrt, tke fact remains that the rillenivr is nect here
yet. Burap teings are rot yet Jtsolescent as irrortact
centributers to the prcductive prcecess. The gquality ct
Ferformance ty men &nd women, whether in rwmenuvfactvring
or servicing, still accounts tor a very larze part ic
the variatlien in preductivity, hcwever c¢ne checcecsés 1o
aefine the criterie of rroductivity - and tkis conalticon
wil) ccptinue to prevail tar ioto the tuture., ([Rer, <:
P. XITI]

Auvoratic Sreech Reccgnition (ASR) 1itc¢ a deronstrated,
on-iine technology ¢f <clear 1interest t¢ the miiitery
cormander. (Fcr a aiscussion of the range of voice 1input
aprlications, the reader is reterred to Jeferences [Z] and
[4]) The rapidity with which current data 7jprocessing ana
corputer netwcrks now operate gpecessarily imply thet the
machinery spends an irordinate part cf 1ts time waiting ¥~r
inrut fromwm <the huren operator. Streeding up this aspect of
the intertace, a quantumr lear ia user-accorodation, {s ozne
0f the wajor coptributions tc be expected (end even ncw
available) tror speech recognizers lioking the hural to the
computer. Speech reccgnlicn systems, while they generally do

not affect the internal workings of the «corputer, (1resent

11




their greatest potential advantage ip iocreasing the
efficiency ot the total human/machine syster, Industry was
quick to reécgnize this potential: volice input systems are
presently in use 1in various scrtirg and assembiy-line
applications.

Computer inrut by volce presents several advantages 1in
the rilitary context, especially 1in the Cormand Post
envircnment. It trees operators’ hands to enatle other
concurrent tasks, such as trapnscription or manipvlation of
other equirment, increasing rroductivity im both areas.[Rer.
4] Just as irpcrtantliy, it proviaes the potential fcr the
voice-orerator to raintaln a grarphic or tigurative rlct of a
situation he may bte menitoring at the terminal. This wculd
allow others not familiar or comfortatle with thke comrputer
to comprehend and follcw what the cperator may see uvntelding
at bhis work stetionm, without requiring lengthy ani
aistracting explapations ¢tror the orerator. Voice-inyutl
covid enatle the cperétor to continue his task at the
termipal and sirultaneously ranirulate a visual
representation of the problem he ic invclved in, for others’
benefit. This 1is a potential ©bYoon 1in the grperioa ot
trarsliticn trcr a syrbolic gestalt tc an era c¢¢ much mcre
widespread cormputer literacy.

Moreover, cogaitive pPsychology has rresented a
scientitlic mcdel fer 1&skK suitebility to different

rogalities which takes the criteria tcr task assignrent far
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teycnd the covious vasis ¢t ‘ease’ . Sapdry and Wickens [Ret.
£: pp.8-1¢] heve proposea the concept of  ideorotor
conratability": huran 1inrut/outiut modes ray be matched 1o
! ' the senses and hemispheres c¢¢ the trair which wmcst readily
process ther. Quicker, rore accrrate responses resvit when
respcases are wmatched tc stimull (such as hearinz and
speeking). Short term wemory for verbal information is
significantly irprroved when that {intorration is presented
auditerily.

There ere cbvious correlates of ideorotor compatabillity
ia a situatior such as a Correpda Fcst. The corraader egives

{ an operator verdal instrvctions regerdaine » task, arda this

operator then executes these with voice input 10 & terrinal.
In ccmpeting fcr the humén cperater’s menrtal rescurces, 4t
is Sandry and Wickens’ thesis that nc time~sharinz decreren:
‘ : results when corpetinz tasks are idecmotor ccmpativle”.

The autorated resources availiable to the corraader it

vy

the current envircnment are expanding and gainting
increasinegly widespread acceptance. The arplicavnility of

2 voice inmfut to ccrputer sysiers 1is theretore bcth

intulitively and logically attractive, ard has bteen galring

increasing attention. Stress, however defined, is

unlversally ccoceded tc be a facter in the human side c¢f

-

this equation, and therefore tc has implications of rilitary

interest 1n tae corrand and conirol environrent.




Given these ccnelderaticns, what then might te the
effect of stress cn ap operatcr of a voice input system? In
varicus areas, research cn psycholcgical ¢tress abcvnds, and
researchers are now turning thelr attentlons specifically to
the etftects ot siress cmn the veice. The published research
in this letter aree is, in the rain, irconclusive. It is tne
intent ot this thesis to see it scme reiatisnship exists
between <stress irnclident «¢n a volce-input operator arcd his
SucCess rate with an eutometic speech recogrizer. It 1s to
re emphesized thet virtvally nce werk has teen published tin
this particuler crec. The current study preroses itcelf a¢ a
Irelirinary inguiry iato a rhenoreson of potveatial

cignitricance, arnd cne which haes as yetr received little

experimentel attention.
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II. VOICEZ RECCGNITICN AND STRESS

A. DEFINITION

Central to any studay of the interaction ¢¥f stress arnd
the outpuv ot voice recognizers is a definition of what s
tc te upderstced cy siress”. is <stated {(cf. <supra), the
alsagreement 1ip acerinrineg stiress i¢ so tuncarmertal thar ever
recert treatrests glzfer in classing stress 3s stirmvlius rr
response. In certeain erezs, NOWEVET, CONSEPSUS EMETLES.

Stress 14 the phrysinicgical cezse is rore clear-cut tha:zn
the psychclogical. Prysioleogists ray refer uraeardigrouvsly 1o
MiMaL SITESSOrs such as 2&s&i, zIlessure, 2lectric sacck, acna
ioe 1ikKe, lu tne wey ¢f stimvii., The resuliant rescticns are

y <&lL& are pmeacured iz carcio-

wn

dlsc reterrsa 1o as sires
pulmcnary peréerevers, pupiil qgiileticn, and simriler obcerveole
a8d yuaLlitlacie poenoreua. Whew sieaking of gphysiosloricat
siress, it sultfices e speciry whether stirvivs cr respcnse
is meaav. Mapny SL:ess6r-&gents rave DEEDR extensively
studied ooth in this country aud atroad “or their =ilitary
irpacts.

ihe grey area 1s 2nierea with psychological stress anpd
its c¢auces or manifestaticrs. Varicus researchers detine
stiess as the crganisr’s reaction (coping or aaaptive) te an
untriendly eavironrent. Gthers detine siress as the jaimical

inlluence of the ernvironment on the irdividval. In recent

Lsage, tne  tormer aetisitica aprears 10 have gained

¥
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ascendancy over the latter, although the aebtate is tar from
ssitled.

It 1s iherefcre 1incumtent tc detipe psychoicgical
“stress’ before proceeaing turteer. The definiton rust te
suttiecliently eoroaa to sSgan a wide garut ot gpotential
pa€encrena, and lhus preserve mealrgrulness. In addition, it
nust be sutrticientiy Léerrow L0 be usetul apnd workable within
the necessarily limited scopre <¢f this experiment. A
s/olhetic aeripiticn of stress will here mean the arousal
prcouced within tae liaaividval ty wunwelccme stimulus cr
L threat . This is tre cperetional defipition which will e

€édCrlea in en atierpl 10 exarine tne end-ertrect ot producing
tkis tyre «¢f arcusal im sutjects iateracting with an
éutcmatic sreech recognizer.
There (s extensive literature on the svtject ot
i pSychcicgiceal stress (much ot whico talls witnoin toe

geririticn accve, and 1its ccrrelates, especially the

physiolcgicel <correlates. The hevy hés dore extensive work
in  the rieid, wTcst rotatly in Sar Diegc. [Ret. €]

Fsychoicgiceal siress may ©be further oroxen down 1inte

interesting <subcategories, 1) Situeticnal stress is
gererally heid 1tc bte the inflvence c¢n the individual cf
£ vafavorable environmental (out non~physical) factors. These
g ractors are beyond the ipdividual’s contrcl and are
* c€Enerelly tkhovght to consist of é certain SET of
circurstaaces Sucs as fpublic spedking, deadlines, ana the
; 1€
.
o
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iize. ) Seltr-ipduced stress is generaliy recogrized as tke

self-imposition of & <conaition or stimulus leaaing to thne
LJre ot arcusal aetinea avove. Exarrles 1nclude goals,
aeaalines, or performance requirerents of any tyre with
which the indiviauel torces himselt 110 tunction atove a
“certortacte” cr Teasy” lLevel.

These aistirnctiors often wrmerge, bhowever. In a prime
example, Swedish military pillots were given a relatively
corplex set of procedures 10 execute in an vnsophisticated
tlignt cirulacter, ana promisea a reward for bhign
perscrmance. [Ref. 7] The sitvation was 1irpesed on them,
aad ccula pe copstruec asS situatioral stress. The desire to
pertcerm av a aigh levei, Lcwever, was sel¥-induced. Ar
interestiiag cuicone ot the experirent was that the
raysiclcglcal indicaters ¢f the pilcts ip gquestion reacted
rerarkably like those ot pilots in a similar nom-siruvlated
situation. 4 rurther interpretatiou ¢t vtvhese studies was
that subjects hada core 10 accept the reality of the
sirulated sitvavioas, asa their i1hysiological 1inaicators
retiecied as much. Such studles, in general, tend to support
the veliaity of simulated situations 1in cocrducting stress

researcn.

E. STRESS AMD THE VOICE
Lesrite the abupaance of geperal siress Liiterature,

relatively litule Lkas been done on how this phercmenon might

17
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ranifest itseif in the buman voice. Hicks [Ref. E] gives e
thoughttul overview ot the receat literature, im adaition to
kRis own exrerimental results with various <forms of stress
ana vcice. Be <ccncedes the generally acceptea rotion that
SLress has an intluence on individuais’ fundanental sreaking
frequency (}o); bhe «concludes (as dao otners) that this
parameter is as likely vo go uf as down, with .concomitant
trequency-range veriatioms. The megplitvde and airection of
121s saltt in %0 is 4 tumctiion ot vhe inaiviaual steaker.
Adaiticralily, tne amevet of <hift requirea tc ccastitute an
inaicailico ot siress is still a sutjeciive assessmeant. The
CRBE ccncilusive result, repcrtea by Licks and otners {[Ref. &:

.99, t.1¢é) is thatl tvae ratio ot sreaking tvire 10 tovail

tire will increase in a stressed speaker. This is consistent
wilh €veryaay experience: Stressed Speakers often appear
to talx in longer oursts, with shcrter pauses separating
them. Faremeters other than the sfeech-to-pause ratio gilve
incoaclusive or cortested resullts.

4 lzrgze arount of comrerciezl interest has focused on the
1atluence of stress on vocal parameters, Cne can irmagine the
rotential interest in being able tc evaluate the <tress
level ot a speaker. It done by voice, this analysis could be
performed et yreet distances (vie ‘telephore, radio, e€tc.)
anea withcut the sreaker’s knowledge. Several tirms have
rarketed devices puvrpertved to analyze the stress level of

speexers (as a sort of voice polyerarh), but their claimrs

1€

e
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aprear sutject tvo detatie and are hotly contestea in acadqeric
circies. These devices bpase their eanalysls c¢n the existence

¢t microtremer in the muscles controiling vocai activity, o

rhenomepon which reraias to be chowp conciusively. [Rer. 4:

p.17%]

’ dorever, the reaaout rroviaea ty voice stress apnalyzers

requires ratker subjective inverpreteticn. As noted, vocal
variations so ftar deponstirated have shown & subjeci-syecitic
ratuwre: where cne subject’s kc risec, ancther’s may fall,
K eyc, Thus, analysis of & speech sarjle tor siress requires
! sere  apricri kncwledge ot thke individuai speaker’s
-r teadencies. Apnalytic efforts so far have teen lirited by the

Leces

W

ity =:-or rather gubgective arndiysis. Werik 1s cuvrrently

N uvzderwey toth to osjectify suck enslysis ana irprcve the
aralytical algcerithmrs lnvcxved.i

’ i In sncCrt, <there currently no universal ana few

COLCiLSIVE 1ra1Caiors ¢t siress ip a sreaker’s voice. It 1is

viaely accegtea that psychological stress has én influence

on vocal rroauction, Y€t hotly comiested in acaderic and

T T T

incduvetrial circles what the best lndicaticn ¢¥ <uvch stress

T TR T

1s. In & wmilitvarysapplications ccntext, it ray well be thet
tae rost truitful area of iuquiry wouid be the irrlications
¢f stress vron the voice, from the viewpoint of proauctivity

and relietility with autonatlic speech recogoizers.

L Conversations witk Dr. L. Biers, University of Zayton,
Ccioter 19€Z2.

1y




ITI. LXPERIMENTAL COMECNENTS

A. GEMERAL

It is generally reccgnizea 10 be importvamt to simulate
12 an exyeriment the conditions unaer which the pheromena ot
interest mright actvally be expected to occur. 7This s nc
less irrortant irn experimernts dealing witk voice input,
wvhere there i1s a ciearly detirabtle vask and one suspects an
operative put uvpquentifispie factor such as stress.
Mcreover, with voice iarut, it is essential to use sutjects
rerresentative of those who might actually be vsing ASE in

the task-envircrrernt o! interect,

Es SURJELTIS
Twenty-fcuvr velunteer sutjects were cbtained, malaly
frem the €2 curricuvlemr at the WNaval Fostgreavete school. The

rakeur of the sarpie is snpown btelow:

Taszle 1
SUBJECT DEIMOGRAPHICS

RXFERISNCED INEXFERIENCED

4 ——————— - —————— +
MALE MILI1ARY , g i a ;
b . ——————— - - o +
FEMALE MILITARY ;| ] i 1 |
e ———————— tomm e ——— +
»ALE CIVILIAN ! /) ! 1 !
b e - - ————— “+
FEMALE CIVILIAN | ¢ ' 2 !
o e o o t o o o o o +
1CTAL: 1z 12
2¢
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Iwenty-one ot ihese subjects were rilitary otticers, in the

grade <¢¢¥ 03 and 04, representing the four services; three
were tromr civiiian agencies. Six ¢f the tw&nty-tour were
terale. Thes2 subjects were at & level in thelr careers
where, esrecislly iu light of their (€3 tackgrovnd, they
might reascnably expect 1¢ be at the mia~ tc upper levels cf
& Corrmand-Pcst statt. o short, they were (rire cé&ndidates
fcr using veice frnput ia a Command-Fcst sceraric.

Ct tpe twentyj—-tour, hailt haa scre prior exrerience wiin
ASR, whklich was defired fcr the purpceses oY the experiment as
particiration inp tnree or more exrerirents at the
Pocigraduate Schecls; the cthers nad nene. The sexes were
eveEnly aiviges oetween the 1wo groups. Batchellor {Ref. 1¢]
fecvrd nc statistically signiticant differerce in recognitien
rates petweer sexes with the particular recognizer teing
LSEc. 1he talaaced sarple (tlocked on sex) was ucsed
neretheless 1o conirol for amy ubprcreseen errects due tc

€EDQET.

C. VCCABULARY
tor tnils experirent, subjects 1trainea a fifty wora
vocaouiary (Arpesdix A) which 1ncluded some purerals and

varicus cther uvtterances. The vccabonlary wés chosen with a

specitic jrurpcse in rind. It bes teen snown (Rer.l¢) that
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cerrect recegnition ¢ a word or phrase is directily related

to the lengih of the utteranmce. Io this light, some words

e — e

were deliteratvely chesen cver otners t¢ aveid cenfusion cr
possible misreccgnition. (For exemple “send mesSzge 1n lieu

of the shorter semd .) Ciher words were cmitied tor the

SAare reaqsocas. Some of the vocaoulary 1itemrs Wwere used

intrequentiy, tutl were necessayry tc¢r the task. In sum, the
vocabulary c¢hesen wés the minimur felt necessary to €nabtle
corposing short sessages wilh a rodicur of realism and sore

varietvy.

I. TaSK
Xacn subject was given a scenario ccmnsistine of 2¢¢

utterances (Arpenaix B), with each wora or phrase numbered.

These utierances, whenm correctiliy finterrreted oy the
recognizer, Orought Uufp on the Screen an outlpul resemoling
ressages which right be sent or serviced by & shiptoera
Cormara Fcst. {(The ouput fror ithese ressage sequences 1is
shown i3 the right-hana colurn of Aprerdix B, which waés not

furrished to experiment participarts; fcr examples cf the

types of messages see Figure 1.) Certain utlerances proauced
a muwlliple-word cutiut, simulating message-handling

utilities such es are resiaent op the ARPANET, with which

all subjects were tamiiliar., Verlsimliltude was an important

corsideration in the aesign of tne teck:

e<




SAVPLE MESSAGE CUTFUT 3

' SENL MSG TO:/ CV BATTLY GRCUF / COMMANDER ]
INFO CCFY TO: / COMTEIRDFLEST / CINCPACFLEET
FROM: , USS RATHBURNE

PCSITICN / REPORT / NUMBER / 1

| REACINESS LVL / &

| FCSSIBIE / ELFCTRONIC / SURFACE / CONTACT
BFARING: / 1/8/@ / DISTANCE / 2/7

CCNFICENCE LVL/ 3

REQUEST / INSTRUCTIONS

QUIT./

FCRWARD MSG #: / 7
INFO CCPY TO: / CV BATTLE GRCUP / CCMMANDER
FRCM: / USS RATHRURNE

QUIT./

(NB: The symvol / indicates the separation

between uttierances. Liane geparation lis
E accemplished by speaking RETURN which
‘ yields a carriage return.)

Figure 1

SAMPLE MESSAGE CUTEFUT

23
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The poipt of departure ot the synibetic-work aprroach 1is
a4 bekhavioral analysis «c¢Y the rerfcrrance reguirements
Flaced on the operator oy some specific syster, or by e
class of such systems in general. Tasks are then
celected against a criverior ¢t ccrtent validity (i.e.,
tasks are seltectea because they reasvre functions judgea
ty exyerts iu the 1tield ¢t0 te irportamt to the
operaticnal <cituaticn ctf interesi). A general critverion
of face valiaity is also imposed (i.e., thne tasks are
centigurea L¢ pe accertlable to target porulations, e.z.,
pliots ... (Rer.11: pp. 22-28]

Sutjscts were to speak the utiterances 1ipn crder, €ech coe

vntil tvhe yprcrer output appeared c¢n their screen. EFach

cubject was given the sare scenaric tihree times in the
ccurse ¢ tne experimert, with at least cre day (tuvt nc mere
1han two) tetlween reprises. Crn subsequent trials, svbjiects

were 1cld that the scenario they were given was cf exactly

R s e

the same lepgth ena of similer ccntent to the one(s, they
bac seen previously. The csare scewario was used rercatedly
to contrel for veriability ot the tsc<k, ana it was feil that
1€ <scenario was O0f sutftricient iepgth and variatvion to

rezate any sigrificant learning ettfect.

E. TIME STRzSS FalTOCk

Durinrg tihe tirst phase of the exgperirent (Phase 1),
sutjects were allowed to completée the scenario at their own
»ace, anda were exhorted oot 10 rusa or needglessly linger.
‘ctf. Apperdix C). The experimenter atterpted tc put them &t
ease. Unknown tc the subjects, they were belpg 1ired, ana

thelr tires tc ccwpleve the scemeric recoraed. This time wes

24
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10 serve as an ingdlviduai oecselise against which sutseguent
phases wculd be tvimed. In the pext phases (Phases Z ard &)
subjects were atlottea wo-thirds a&pDc then oOne-ihird cf
thelr baselipe times, respectively, tc atlempl tc¢ ccmplete
the scenarion. It was aptlicipatea that not &ll suojects
wou.d comrlete vae scenaric wader the shorteaed tire
allcwance: scericg was sajustea to reflect the armount cf the
task actuaiiys completea. (cf. IV.E intra)

The tire-corpressior was intended to induce stress 1in
ine surcjecis. 1ITney were intormea &t the outsetl of how much
tire they wcula have t¢ ccmpleve a task witu which they were
eéireaqy fariliar. A lerge Gre-Lac aerkroor timer was plainly
visircle ir trcct ¢7 the subjecte tc shevw time remalning.
#aqaitiorally, the experimenter rerindeq the subjects
incistently at tairty-scccona imiérvals of their tire
reraiping. Surjgects could guage their own prceceress in the
<ud iter scenaeario. Apriori, it was felt that the two-thiras
tire would constraic come ouil pov aa.l sutjectsy; it was
reasonatly certain that ~llowing o¢only one-thira of the
tasejine time would a0 so. This oriaion seemed 10 pe borne

ovt in pilot triels (with subjects nct usea in the later

exrerinrent).

¥, ECUIFMENT ANL SETUP
The voice recogaition syster errloyea was the TE€2e

reccgnizer manvtactured by Tarechcld Technology, Inc. (See




Figuvre 2 for & plock aiagram ot the system.) ‘This 1ic a
discrete vutterance anaiyzer, which analyzes sanmples of
speech up t¢ a raxirum o: two seccnds in lergth, separated
by a aistinct fcéuse <¢f a4t least one-tenth of a second.
Ctterances ¢t mere thar cn€ word are allowed, as long as tae
WOrds Aare€ run tGgether and pronouncea naturally”, without
distirct creaks teiwzen them.

The 1€Zv nas a reXxirumr capacity ¢f £86 wutterances. In
the training mcde, the sutject repeats a wcrd or pprase ten
tires. (Under certeln circumstances, fewer repetitions rnay
e tuseq, tutl Thls reyulires roalricetior ot the sortware ana
yields Less cecnsiscent results [Rer. 19),. After the tercth
reretiticu, the 1en are sSureriprosea and Dnorralizea in
lengtk to Z¢rr a terplate for tnat utterance. Zuriag this
exrerirezt, a traluing stacdardizatlon reasure was aaorted.
woen the sutjects Lad ¥inished traising, they repeatea the
vocéebulary list ir toto &t least twice; any items not
ccrrecily recoegnizei on at Least iwe C¢¥ three passes were
retreinea.

Wwhen the user sreake, his speeca sarpie 1s corrarea
agairst all these tempiates tcr the ocest watca. I within
[reset toleracces, tne utterance is recogunized (correctly or

: : rot) and the outpul stiring sent to the display screen. 1Y ro
5 ratch 1s touna, tne machine produces anm auditle “beepr . ach

1adividval may stcre ais volce template on a data-tape

cartriage tor tuture use, and thus typéss the lengthy

[a}s
fa ]
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training rrocess im tuture sessicns. Each utterance 1is
programmed by the user (in this case, the experimenter) with
a4 frompt tor training. When that utterance is cued at the
Kkeyooard, the jrompt-stiring appears om the aisplay; it
disappears a*ter the tents repetitvicn, Afver 1tiraining, the
recognizer shifts to the recognitop mecae ena awaits veroal
inputv. When utl.erances are reccguized, an associatea
preprcgrarmed output Siring 1s senmt t¢ the display screen.
Tne ovipvt stiripg corresponding 1o an wutterance {is user-
selected, allcwiog up tc @ maximum ¢! sixteen aiphanumeric
chéreclers.

wbeu used iy conjunction witlh & corputer, the TE¢C rmay
be usea 1in eitner airect or buffered modes. Tirect’ sends
tae cutput siripng to <tTae comiputer without delay. The
"Luffered  mecde allows the user te verify the output pefore
allowing it to te seant. The direct mode was usea here. In
this exreriment, the TEPY was used ir a stana-alcne
carécity: cutrut strings were seLt tc the display screen and
ncwhere else. {(Fcr further discussicn see {Ret. 12])

Tae microrhcoe used was a Shure SM1d noise cancelling
vnit. It was wcrn by all supjects on the letft side c¢f the
head, directly below and slightly to the left of center of
the 1lips. Tc Zurther attenvate echc and outside nolse, the
experirent was conducted inside an Industrial Acoustics
Company scundproct chamber. {(See Figure 3 for the actual

equirrent setur).
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IV. EXPERIMENTAL CESIGN

A. OBJECTIVE

The prirary cbjective was to see it time stiress attected
users’ recognition rates with this voice reccgnliticn setup.
After tae initial treinirce sessior, (and atfter a delay of
three 1o tour days) subjects tegan the pcrtica c¢# the
experiment which izvolved the scenerio. They were fitted
wiih the ricrcrhone and bpawvcec the scenario. For each
respective pnese, taey were reeda the lipstruactions in
Arrendices C,2, <3d E. The iptention was L0 indau:€ siress in
csugjects iz the iast iwc prases c¢f the exjgeriment oy
rrogressively shortening the tvime allowed to pertorm a task
cr fixed lergth. Ccmpressicn <¢¢ time 4alicwed was 1c be
correlatea with rercent correct reccgrition ratve.

It was ncped i1hat several tacters were 10 te at werk c¢n
tpe partvicipanis. There was a detfinite competvition for the
sutjects’ mental resources. Sutjecis haa 10 reaa a wora or
pbhrase trcm their pristed scenarics, speax it, and verity
toat it apzeared correctly on tpneir screen. If misrecognized
¢cr oveepec, they were to try again until correctly
recognizea. The experimenter instructed cubjects 1o proceea
to the mnext scenaric iver 1t they had tive unsuccessfrl
attempts, although they haa no foregnowledge of this. This

vas yet ancther *factor in the stiress equation: tallure at a
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task is in itself stressful for most indiviavals.[Ref. 13:

At the cutset ¢t each of the last two (time-constrained)
phases of the exrerirent, subjects were informed of bow much
time they would ve allotied to perform the <scenaric. After
the seccrd and betore the last phase, maany indicated to the
experimenter that they xrnew they wculd have less time than
in the previouvs session. Thils suspicion was desired ana was
calculated to create a reasure ¢t negative anticiration 1in
the participants. During the last twc phases c¢¢ the
experirezt, suvbjects were reminced 1insistently by the
experimenter c¢f time remaining, in addition to the presence
¢t the nighly visible timer. It was estireated 1that this
ccroiration ¢f ractors wculd lmduce siress:

Tne apprehencsion of psyckological stressors 1s & much
rore complex tusiuess. It derends .on: (1) gfrior
experiecce with a class ot stresscrsy; (2) remembering
Tne EXTETiEnCE, (2) recognizing that the present
stirulus gestalt is an instance ¢t the earlier class of
stresscrs; and 4, reilsving that the iikelihocd ot the
threatenea CCCLITENCE is abcve somre subjective
threshhola. ({Rer. 13: p. 142]

toreover,

While the exyerirental rmapnipulation allows a tairly high
degree ¢t contrecl over the stimulus cenditiomrs, the
reaction ratterns of subjects are often daifficult to
determine, ... Thus, the stress level inducea may bte
rinlral for some sut jects, whereas 1t may be moderate cr
ratner stropg for others. Since it is often difficult to
determrine a detinite exterunal criterion for stress (even
psychophycslolcgical varlatles cannct always be expected
to inaicate 1tvhe stress level of an indaiviqual
consisteniliy ana valialy,) exterimepnters using
iabcravory stress induction can c¢bnly kope that they have
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been atle to induce a reasonable amoubpt of stress in
taeir subjects. |Ret., 9: . 17€]

Tke fundamental hypothesis teing tested here may be
sufFreq up as:
He: Time stress has no effect on the recognition

rates of users o0t voice recognition systems.

it Time stress affects the recognition rates of

users ot voice recoguition systerms.

Baditicnelly, it wes bcpeda to se€ whether:

Ec: Experiencea and inexperienced users ot voice recognition

systems are attectea equelly by time stress.

dl: Exjeriencea and inexjerienced users ot voice recognition

syStems are Lot atrfected equally bty time stress.

B. SCORING

Sugjects were mcnitcrea auring their performance of the
sceépario: the exierirenter sat to the right ot and behind
susjects (ct. Figure 3 froem which pesition ©both the
sutjects’ actions a&and the aispley screen were clearly
visitle. Misreccgniticns (improper word substitutions by the
reccgnizer) ara non-recognitions were recoraed. A confusion

matirix cf cubstitutions arnd “peeps is included as Appendix

3z
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k. Subjects occasionally lost their place in the scenerio,
rereating some vocébulary items they bhad ailready spoken.
These repetitiocns were ccuvnted as adaitional utterances, ana
the correct or incorrect result recordedy; thus, no rFenalty
wves given for repeviticn. The caveat in the instructions
about penatties tor non-completion of the scepario was
tcgus. It was added to provide ar additicnal incentive tc
tinish, ana in tae hope of reintcrcing the subjects’
apprehensicn. (Sutjects ccmpieted ar average of trifty-three

percert of trze scenario in Fhase 37 none tinisbhea.)

Aeccgnitior rates were tased on the items c¢¥ the scenarlc
eacstuelly completed. Percentage correct Tecognition was
rigired as tae quotierz ¢t the nupber of correct
reccgritions d4ivided o0y ‘ithe <total npurber of utterances
SFOKEN by the subjects {(incluaing ris- ana non-
recognitions).

At the ena of eack phése of the experirent, subjects
were assed 3 rate their teelings during that phase. (See
questionzaire, Appendix G). Five surrcgate descriptors were
used to0 circumscribe the idea of “stressed ; subjects were

asked if they feltv:

-y

1. nervous

<. contfused

2. pressured

53




can

4, irritarved

€. anxious

on a8 scale ot one to tive, Yive being the higkest level o¢f
eackh. It was thougkt tnet these iraividuel response levels

might sorcehow Lte reiated 10 recognitioc raties.

L. CONCEFTUAL TESIGN GF THE EXPERIMENT

The aesign erployed was a two-facter mixed decsign with
regeatea reasures on one factor. [Ref. 14: pp. £4-€1]
Alternratively (and fcr purposes ct clarity) the design might
be thought of as involving two conditicns
{(experienceq,inexgerienced) a&and three treatrents. (See
kigure 4 for a graphic interpretetios).

A< stateq greviously, the treatmenls consisted ot three
variaticas o¢f t1ime in the testing, coastitutirg the three

phases {excluairg the training phase).

1. Fhase 1 taseline tire: nc constrairt
2. Phase 2 </2 taseline timre
2. FLhase 3 1/2 baseline time

These phases were conducteéd in the order shown. While it

o4
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PHASE

PHASE 2
(2/2 BASELINE)(1/3 BASPLINE)

PHASE 1
(BASELINE)
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EXPERIENCED
INEXPERIENCET

Flguvre 4
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might be thought preterable 1ian the classical design of
exgeriments to randaomize the edrinistration of the time
constrained portions, 1this was notv done, Randomization
right have ccrptrolled for the possible effects cf ~learning”
between Fhases 2 and 3; this benetit was consciously
j sacriticed 1im order t¢ irciroduce the apprehension factcer
ciscussegd above, ItT was suspectea apriori that the drastic
tire compressicn from the seccnd tc the third phase ¢t the
experirent woula kelp 1to compensete fcr the rossible
coptcunding introauced by learming . Mcreover, the scemario
was feltl to De long anda varied epncugh to counteract learning
in sore reasure, igo acaition 1o the experirenter’s deception
that successive scenarios were nct etactly the same. The

tact that a&all ©[fpases were serarated by no less thanm & day

i .a1¢ no mcre than iwc) was alsc fell to couateract learning.
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V. RESULTS AND ANALYSIS

A. ANALYSIS

The resultls ot tae experimenl as described are shown
graphicaliy in Flgure L. Before ccnducting any analysis,
Bartley’s test tor equalily ot variance was pertormed on the
raw data. The oresi1lts iandicated that equality ¢t variance
was an invalid assurption, anrd thus the raw data required
transtormatios: after arcsin trapmstforration, the equality of
variances was acvegpted. (See tigure €)

The eneiysis ot variance table is presented in Figure 7.

.
&

tn

is reaciiy apparent trem <the graph ¢! the raw data,
reccgpiticn rates ftor the experienced aroup decrease
monotcaicaliy with ‘time ccmpressicn. This 1s alsc true tfer
Phases <« ana T of the inexgerienced ¢rovp. The F statistic
cLcws a <cigniticart diftference teiween trials. Theretcre,
the null nypethesis of time stress nct affecting reccgnition
rate is rejeciea.

An 1: eresting phesomenca is observed with the
inexperiencea grour, Lowever. From Fhese 1 to Phase & their
success rate increases ncoticeably, despite +the decreased
time aliotteda for tke task. This is hypothesized to be the
result ot a ccmoination ¢t tactors, ¢the most obvious of
whick 1is learning. From their first, cpen-ended trial to
the secona, the inexperis3nced grouvup tecare rore adept at the

task. Mcrecver, given thelr relative nalvete with the

e
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SUMMARY OF EXPERIMENTAL RESULTS
RAW TATA
{For percentages, multiply by 1882)
—_ 2
X ST
Fhase 1 .989 ¢33
EXPERIENCEL Frase 2 .947 29212
} Phase 3 .97 0041
Fhase 1 .9ev .0081
! INIXPERIEINCED Fhase 2 941 2822
Phase 3 912 LEC37
¥or afi=t=Ff ara afz=(r-1)=11,
Bartley’s test, Frax = &.22 (aiypha=.2¢S%)
Yor the urtranceferred data:
2 1
Srax/Swin = .22€1/.23:12 = £.7%
Theretcre, rejéct equality c¢¢ variances; transfcrm data.
After the trancferration (y = zlaresinyx V)
shax/Shin = .ra28/.¢121 = 3,837

Sy

Pccept equality of verlances.

Flgure &

TATA SUMMARY AND HARTLEY’S TEST




SOURCE $S d¢ me ) D
Total 4,292 71
j Eetween
subjects 2074 <3
t zxperience .6e4acz 1 ALV Tee
Irrer (v) <.041 <2 JWY1e
l {
! within
g SUDJECTS 2.218 48
!
Tire Y¥actor .é242 2 L1621 4.27 <.¢5
TirexExperience .ZZ1€ z .11¢¢ c.92  .0E(p<.12
Irror {(w:; 1.67¢ 44 .K2E
Figure 7

ANAZYSIS OF VARIANCE TABLE
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equipment setup ana the task, 1inexperienced subjects ook
longer <t1o0 corplete the initial phase of the experiment and
tovs had a longer vaseline (an average of 7.f% minutes,
versus €.48 for the exrerienced). lu the lLipnear compression
¢t Phases Z and 3, they simply had wmere time than the
experienced greug.

It was a0t kpncwn arriori it allowiog two-thirds of
baselise time in the second phase wcuvla impese a felt tire-
zopstireint on ail subjecis. For this reasor, ope~thira was
checser fcr the final phase: althcugh seemingly impossitle,
it was telt that such a drastic time recuction would lpauce
stress in the majecrity ¢! the surjertc. Such appears tc te
the cese. Exjieriencecd subjects <shiw a «cecliae 1m each
successive pnase (¥ the experiment. Inexperienced suvtjects,
altbcugh thecreticaily stiil on tne wu;ward side ot their

~

"learning curve  chcw 3 proacunced decline from Phase 2 1¢
Pnase ¢.

Fcr the inexperiencea grcup, tolk the rapidity c¢¥ the
learning e€ffect ara the quickness with which it was negetea
bave aadadivional <igniticamce. A NMNewrmap-Keuvls range 1t1est
valphe = .€9) wes performea for aiffererces in the meens
arongst paases ot the experirent, |Ret. 16: rp. 35=27)
FPha<es 1 ana < were seen to o€ Signific- 1y daifferent from
Yhase 3, tutl were not aitterentiable between themselves:

this 1s otviously aue to the ipexperienced grouvp starting at

a Lower rate, then coring up 10 meet the exreriencea @rour’s
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meap sccre. £ two-sample U -test shows a difterence tetween
the experiencea ara inexperienced groups only in <the first
rhase. {At an alpha criticai ot .¢6Y). In subsegueut rhases
of the e€xperirernt, The w0 grours are statisticelly
inaistipguishatle. This 1is turtiider  coatirred by the F
statistic f¢r experience in the enelysis of varlance. The
interence 10 be drawn trom this arpears 10 be that the
ertects ¢! lteariuing c¢o this type ¢t equipmert are so rarld

as 10 meKe the two grcups quickly very sinilar.

B. CCRRELATICN

rirst, &n atierpt was maae 1o correlate subjecte’
juestionnaire resporses wilh o€ fhase ot the exreriment tc
whicz they were respending. [t was decired to see if
response Llevels were solehcw derendent on ihe tTire sIiress
leveits imposed on ihe participants. It sc, 3 pcsitive
correiatica wculd show a4 rising reszonse level to ome oOr
rere cf the tive gquesticns as tire ccompressicn  increased
with experirert pheéese. The data 110 De cCcrrelatea were
uyorinal (phase, versus crdimal (1 to £ cn juestidoanaires) so
tae ncnparametric Spearman’s Ra: was usea. 'Ref., 17: ¢p.

282-256) Table ¢ spows the resulis:

4
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Correlation ot Questions with Phase

QUESTION EHO
1. nervous 224 ¥
2. confused 017
3. rpressureaq LEZ8 ¥
4. irritated 22¢
€. anxious 222 *

(* irndicates signitficant atv airka less than .25)

Taus, three ot the five yuestions shcw a stromg «ccrreletion
witn the time ccrmpressicr with phase. Mereover, these taree
particuler cescripiors (aervous, fFrassured, ahka anxicus)
’ were thcught tc¢ bpe the closest surrcgates of the tive tce

: otherwicse aescripe the situaticnal or tire stress desirea.

(Tue other 1twc show 40 corretaticn.) It arpears that the

exyerimental conditions were successful in irducing stress
13 some rmeasure. Meau response rates for subjects” answers
ere shewn in kigures E-1Z.

Next, am atterrt was made 1o correlate subjects”
questicopaire responses {(cr the ¢tive descriptors alreeady
renticnea; to their recognitica rates with the syster, It
was suspectea teforehanda that respcnse levels t¢ cne ¢r mere

of taese guestions night increase nmonotonically trom one

a3
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phase to the next auring the conduct c!f the experiment. It
is readily epparent that this was not the case. while the
tive surrogate descriptors were deered catacle, 1in the
aggregate, ¢ descrioe stress, they apparently were not
corpletely successtul as a sutjectlve reascure.

Tze risg c¢f sel¥-iphipition is eiways run when asking
sucjects tc rate tbeir own rercertions, emotions, etc. [Ret.
18: pp. 5¢1-5¢%] Self-image or self-esteem may prchivit a
resyongent trer adritting ot a hignher level ct what he ray
reel to te ar urdesiratle” teeling cr tralt. This may have
peer the case here. InL the course ot the exreriment, the
experimenter’s csupjective assessrent of the sutjects’
erotional states dia not agree well with their questionnaire
respoenses. Cn several ¢ccasiens, sub jects lett the
exzerimeat giving every eppearance of being agitatea and
exercised, baving &pswerea with a 1  (i.e. mot at all) to
é¢ll five guesticns.

Moreover, althougha instructed 10 respond only in regard
to each irdividual thase ¢f the experirent, it appears
likely that subjects' resronses may have been in the context
ct their gprevicus experiences in the experiment. Thus cne
sees the rise in rost responses fror the tirst (untimed) to
the second phase oY the experiment. Luring the final phase,
sutjects were exgecting to be placed under a tighter time

coastraint {(the desired apprehensicn etfect). This may in
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part explain the absence of a rise ir response levels for

this last phase.
| The data gathered from the questionnaires was in the
orainel (1 to £) scale. Since an attempt was to be made 1o
correlate these resyponses with recognition rates (interval
b aata) reccurse wacs agaln made tc the ron-parametric
Spearman’s Rho fprocedure tor correlating the ranks of toth
sets cf¥ datva. Recogunitien rates were tested agalnet
resporses to all tive jJuestions for each phase of the
exyerirent. Resultls generally <howed po correlation.

CnE gueslicn alome prcvided a rether consistent negative
correlavion with reccgaltion rates. For the inexperieunced
subjects, question £ ("confused ) showed a strong negative

; correlation (rne< =-€.4) ter all three rthases ot the

3 erperiment (credibie at an alpha lesc than cr equal to £.1).

This would 1irply that as coatusion level rose, recognition
rate went dowr. It is lateresting tc ncte that there was nc

correlation tcund tetweer this variatle and recognition for

+ ATy —— T

the experienced grcup. The conly other question which showed

sore (negative) correlation was the fourth (“irritated”),

T T

but this relation was at most tenuous (2.25>alphad?¢.1). Also
¢ ecf note is the fact that, after the initiel pnase of the
- exreriment, response levels tor the two grours parallel one
ancther, 1in some lzctances very clcsely. This would appear
further to corroborate the hypothesis that differences

cetwesn the twe grecups diminish rapidly.
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VI. REMARKS

If psychological stress has an effect on the vcice, as
is generally acknowledged, it is reasonable to expect it to
have an effect on the success rates ¢f vsers of voice 1intut
equiprent. As discussed g1reviously, ASR techmology 1s of
rotentially great interest to the military ©plenrner in the
Corranga, Control, ana Corrunications context. This
preliminery irnquiry has attemptiea tc <shew a ccrrelaticn
between siress ana reccgnitvtion success with such equigprent.
severel areas c¢f ccesiaeretion suggest thermselvecs.,

As has peen seeu, recogniton rates declined when tne
cperatcrs ot this ASR equipment were placed vrder tire
stress. An alternative ariroach to evaluvating the
desiraoility ¢t 1this <technology might te tec assess volce
vercsus other means of input vunder sirilar conaitions. In
tals study, subjects attempting tc corplete & nearly
irpcssiple task (Fbase 3) nonetheless ranaged to raintain @
cerrect recogniticn rave cf apprcximately ninety percent.
with manuval inyut (e.g., typing), €ach characer to be 1input
rerresents aa orprortunmity tor error: how this might be
affected ty psychological stress 1is open 1to speculation.
ahen opne considers that a sixteen character output stiring

cac te produced with one voice ccmmand, it ray well be that
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volce infpul becores even rmore aesirable 1im a stresstul
eavirooment.

It 1s interesting to note how quickly the 4{inexperienced
sutjects caught up with ama paralleled the rertormance of
their exrerienced covnterparts. If this is indeed a
generalizable pfhepcorencon, it would inrly that after some ftew
training <essions with a reccgnizer, the disvinction
vapicshes. If so, faced with a potentially adverse situation
a4 commander c¢r watch otticer n2eé potl worry about this
€exgerience-level in his Comrmarna Post staffing. Voice input
has aiso bteen fproposed ¢tcr a4auwtoraied recservation and
directory-assistaeance scheres. Given the success rates for
inexperiencead uvsers even under conditioms <calcvlated tO0 .
irdvce stress, tnece applicatlicns aprear nc less feasivle.

Lastiy, it 1s generally acknowledged that a rore
cbjective method <fecr assessing psychclcgical stress 1is
gesperately neeaed. Any further work in this area shoula
Yind an alternative and hopefully rore workable method of
assessing stress ir subjects. It is submrittead that some
reilatively noa-intrusive rhysiolcgical reasures ot stress te
¢cosidered. Several o¢¥ these cbtservable ard quantiflabdle

inaicators are well aocurented in existing stress

literature.
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APPENDIX A

TR A XA AN AR
*VQCABULARY LIST*

0200 346 3 23 3¢ 26 3K 3 e X 2K X8 X 20 4 XX

#  WCRD # WCRD
¢. ZERO 25. UNENOWN
1. CNE 2€. POSSIBLE
2. TWO 2?7. CERTAIN
2. THREE 28. CONFIDENCE
4. FOUR 29. TAMAGE
5, FIVE 3@. ASSESSMENT
6. SIX 1. REQUEST
7. SEVEN 32. INSTRUCTICNS
\ &. EIGHT 23, RIADINESS
; 9. NEGATIVE 24, INTENT
1¢. TERMINATE 35. ATTACK
11. SEND MESSAGE 26. REFORT
- 12. ANSWER MESSAGE 37. RATHBURNE
15. FORWARD MESSAGE “e. FRCM
l«. CINCPACFLEET 29. COMMANDER
1%. THIRDFLEET 4¢. SURFACE
16. BATTLE GROUP 41. TIME
17. TNFORMATICN 42. 201U
1&. RETURN 43, PERICD
1y. PATAR 44. POSITION
; 9. VISUAL 45. NUMBER
21. EIICTRONIC 46. BEARING
z2. CONTACT 47. DISTANCE
22, SIGETING 48. UNDER

24. SOVIET 49, ADVISE

(9]
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APPENLIX B

X 200 206 2 200 208 2% X230 38 3K WS e AR A 2

*SCEZNARIO IISTING* CRT QUTPUT
078 300 20 200 3K X6 206 0 2002 200 28 K

1. SEND MESSAGE
2. BATTLE GROUP
<. COMMANDER
4. RETURN
£. INFORMATICN
€. THIRCFLEET

. 7. CINCPACFLEET

; g. RETURN
} 9. TFRCM
1. RATHBURNE SEND MSG TO: CV BATTIE GROUP COMMANDER
: INFO COPY T0: COMTHIRDELEET CINCPACELEET
; ! 11. RETURN FROM: USS RATHRURNE
PCSITION REFCRT NUMBER 1
12. POSITON REALINESS LVL
f POSSIBLY ELECTRCNIC SURFACE CCNTACT
: 13. REPCRT BEARING :18¢ DISTANCE 27
‘ CONFICENCE LVL &
| 14. NUMBER REGUEST INSTRUCTIONS
15. CNE QUIT.
1€. RETUEN

17. REALINESS
1€. THREE
19. RETURN
<@. POSSIBLE

21. ELECTRONIC

ey ey
o T
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22. SURFACE

22. CONTACT

24. RETURN

25. BEARING

Z6. ONE

2?7. EIGHT

28. ZERO

Zy. DISTANCE

22. TWO

21. SEVEN

22. RETURN

23. CONFIDENCE

24, THREE

3&. RETURN

26. REQUEST '
‘ 27. INSTRUCTICNS
| 8. TERVINATE

49. FORWARD MESSAGE
49 . SEVEN
41. RETURN

“e
-3
N

INFORMATICN
FORWART MSG #:7
43. BATTLE GROUP INFO COPY TO: CV BATTLE GROUP COMMANDER
FROM: USS RATHBURNE
44. CCMMANDER
QUIT.

4. RETCRN




|

4€. FROM
47. RATHBURNE
48, TERMINATE

49. ANSWER MESSAGE
g. 1¥W0
€1. FOUR
%2. RETURN
ANSWER MSG #: 24
53. CONTACT CONTACT UNKNCWN POSSIBLE SOVIET.
(no carriage return in scenario;
£4. UNKNCKN INTENT UNKNOWN
£5. POSSIELE QUIT.
L€, SOVIET
£7. PERICT
] Eg. INTENT
) t9. UNENCWN

€3. TERMINATE

61. SENL MESSAGE
€2. BATILE GROUF
€3. COMMANDER
€4. RETURN

€. INFCRMATICN

; ' 66. THRILELEET
£7. CINCPACFLEET

€8. RETURN

5€ J
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69'

"9’

0.

EE.
€Y.
wd.
vl.
Ye.

93.

CONTACT
SIGETING
REPCRT
NUMBER
SIX
RETURN
TIME

ONE

. SEVEN

FOUR
EIGHT
2ULU
RETURN
POSITICN
ONE

FIVE
SEVEN
TwO

. ZERC

REZTURN

COMMANDER
ASSESSMENT
POSSTELXE

SOVIET
SURFACE

SEND MSG TO: CV BATTLE GROUP COMMANTIER

INFQ CCPY 10: CCMIHIRDFLEET CINCPACFLEZT
CONTACT SIGHTIMG RETORT NUMBER €

TIME 174¢& ZULU

POSITICN 1870

COMMANDER ASSESSMENT POSSIBLE SOVIET SURFACE.
(ne carriage retur» in scenaric)

UNXNCWN

CUIT.

57
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v4. PERICL
98&. UNKNCWN
y6. TERMINATE

yY?. ANSWER MESSAGE
98. THRIE

99. EIGHT

129. RETURN

1¢1. INFOKMATICN
192. CINCFACFLRET
1¢&. RETURN

164. FROM ANSWER MSG #: 2E
INFG CCPY TO: CINCPACKLEET

10%. RATEEURNE EROM: USS RATEEURNE

. UNKNOWN SURFACE CONTACT. POSSIBLE SOVIET
1¢€. REITURN UNKNGWN RADAR CONTACT BEARING: 23§
i DISTANCE 14
; 127. UNKNCWN NEGATIVE VISUAL CCNTACT.

CONFIDENCE LVI ASSESSMENT E€.

14€. SURKACE INTENT UNKNOWN. RECUEST ADVISE

125. CCNTACT CUIT.

11¢. PERIOD
111. POSSIELE
11z. SOVIET
. 112. RETURN

114. UNENOWN

g‘

115. RATAR
?_‘ 11€. CONTACT
n 117. BEARING

11€. TWC




o
(¢ (43 e
J m  tn
[ - -

-
(%)
m

142.

141.

l4c.

THREER
FIVE
RETURN
DISTAKCE
ONE

FOUR
RETURN
NEGATIVE
VISUAL
CONTACT

PERIOD

. RATURN
. CONFIDENCE

ASSESSMENT
SIX

PERICI
RETURN
INTENT
UNKNCWN
PERICD
REQUEST
ADVISE
TERMINATE

SENL MESSAGE

- o ——— =T




AL

BATTLE GRCUP
COMMANZER
RETURN
INFORMATION
THIRLFLEET
RETURN
FRCM
RATHEBURNE
RETURN
CONTACT
REPCRT
NUMBER

SIX

RETURN
CONTACT
SIGHTING
RETURN
CONTACT
CERTAIN
SOVIET
SURFACE
RETURN
BEAPING
TwO

THREE

SEND MSG TO: CV BATTLX GROUP COMMANDER
INFO CCPY TO: COMTHIRLCFLEET

FrOM: US> RATHBURNE

CCNTACT REFCRT NUMBER 6

CONTACT SIGHTING

CONTACT CERTAIN SOVIET SURFACE
BEARING: 287

CISTANCE 14

INTENT UNKNCWN

QUIT.

€4




1€&.
1€%.
17¢.
171,
172.
172.
174.
17E.
17€,

177,
17E.
17s.
le¢.
181.
18<.
1&8.
184.
l1eg.
1&€.
187,
18€.
18y,
19¢.

191.

SEVEN
RETURN
DISTANCE
ONE

FOUR
RETURN
INTENT
UNKNCWN
TERMINATE

SENI MESSAGE
THIRLFLEET
RETURN
INFCRMATICN
CINCFACFLERT
REZTURN

FROM
RATHEURNE
RETURN
COMMANTER
ASSESSMENT
BATTLE GRCUP
UNCER

SOVIET
ATTACK

SEND MSG TC: CCMTHIRDFLEET

INEC CQPY TC: CINCPACELEET

FROM: USS RATBBURNE

COMMANDER ASSESSMENT CVY BATTLX GROUP
(no carriage returm in scenario)
UNDER SQVIET ATTACK. LAMAGY LVL

(no carriage return in scesario)
CHENCWN. REQUEST ATZVISE USS RATBBURNE
(no carriage return in scenario)
INTENT

QUIT.

[




1yz. PERICT
19Z. DAMAGE
194. UNKNCWN
19&. PERIOT
19€. REQUEST

197. ADVISE
19€. RATHEURNE
19S. INTENT
2¢2. TERMINATE

3% XK X6 3 X X N X A0 AT A0 AR X000 X6 X A8 Rk AKX

END SCENARIC
20 3% 3¢ 3 25 R0 20 30 30 2 K 30 0 20 0 N0 e XN R 2K
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AFPINTIX C

INSTRUCTICNS TC EXPERIMENT PARTICIPANTS #PHASE 1*

The experiment you wiil be pertvicipating 1imn simulates
waat might happen in a shipboara command post. Ycu will be
using tre vocatulary you have alreedy 1trainea aduring the
first session.

You will be given a 1ist of wcrds to speak to the
rachine: when recognized, they will core up on your Sscreen,
Certalaz woras produce a rultiple word output, as you have
alreacy seen. These are an attempt tc sirulate message-
nandaling utilities such as are found on the ARPAMIT.

Sreakx clearly and distinctly, tut don”t overenunciate.
hc provisicr nas ©been made to let ycu back up and ccrrect
ristakes, misreccgonitions, etc., $0 ycu rmust continue 1o say
the werd until it ic recegatzed. 1I¥ you rlss a word and
don”t catchk it, I will prorpt you for the word you missed;
please <simply 1ry agaeic or the werd I rrompt you with.
Pavses tetween wcrdse mTay te <hort, tut they must bte
aistincr.

Setv ycur cwn pace,don’t rush but don’t linger. You are
ret ccmpeting against anycoe (including ycurself) fer time
or recogrition, so don’t be nervous. Mo grades are being
given out here. QOnce you start, hiwever, rlease continue 1o
the end.

I will be glaa to answer any questions you may have
about the corauct oi tpbis Trhase ot the exgerirment. Any
questions atouvt the pvrpcse and cutccre I will bpe glad tc
gaiscuss at great length once the actual experimentation
rhase is thrcughn.

Thanks again for ycur hbelp.




APPENLIX T

INSTRUCTIICNS TO EXPERIMENT PARTICIPANTS *PHASE ¥

; This is Phase < of the experirent. In this rhase you
will participate in a Ccmmand Pecst scenario very similar in
corntent ard length 10 the first scerario you were given.

Tne recst sigaificant daitference in this rhase 1is the
time tactor. In Fhase 2 you wiill be atlctted only 2/2 ot the
time you criginally took to complete the entire scenario. In
tact, yOu vray rot be able 1o cormplete the entire scenario.
It is to te errhaslized that ycur grimary objective 1is 1tc i
corplete &s rmuch of the scenario as you possiply caen, eas i
écourately as possible. Iz this cormane post sitvation, 1tae
messages yct will be handling are c¢f an uregent nature, and
jyour primary motivelicn is to gelv as rary of them cormpletea
as rossitl2. You are being scorea tcr toth recognition rate
and thre percertage of ihe scenaric ycu ccrplete. Ary tparts
70U ac not cor- jlete will count egalnst ycur overall score,
uptortuLatelys....

~ Duriang tae experirert, 1 will glve ycu ‘recuvent

) rerisders of the time you rnave reraining at 30 <second

! intervals. The tire 1 aopounce will bde io nminutes and
ceccras remaiping. The <timer will alsc Yurnish ycuv with a

’ runring indicaticen of tire remaining.

Agein, atterpt to syeak clearly and aistinctly. N¢
provisiorn has tGteen rade to dack up and correct mistakes cr
risrecognitions, S0 you must repeal the word or phkrese until
it is «correctly recoguizea. It you miss a wcrd and don’t
catcn it, I wiil prcmpt ycu tor the werd ycu rissed: please i
try egain on thne worda I prompt you with.

Let re re-erphasize here that the shortened time-
alicwance is meapt te represent the urgency of the sitvaticn
ina the Ccorend Fostl, and thet your rrincipal goal 1is to

4 tiuish as much of the sceaario as possible.
J Thanks agalrn Zcr ycur helj.
i
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APPENTIX X

INSTRUCTICONS TC EXPERIMENT PARTICIPANTS *PHASE 2¥

This {s Phese 3 of the experiment. In tkis rhacte yrow
will Tparticipate im a Corrane Post scepmario very sirilar in
conteatl and length tc the tirst sceraric ycu were ziven,

The most c<ignificant daifference in this rvhece 1{is the
tire tractor. In Phase 3 yov will be ellotted ounly 1/2 ot the
tire ycu criginally tecok te ccrplete tre entire scenario. In
fact, Jyou may nct be adble to cerplete the entirre Scenario.
It is 10 te erraasized that ycur ;rimary otjle-otive 1s 1o
ccmpiete as  Tuck oY the scenaric as ycu peesitly cen, as
accurately as ressible. In this command pest sitraertinz, the
ressages you will be handlipg &r1€ ¢t an urgect natlure, :=tn
yetr prirary omctivaticn 1c te sev as rany ¢f ther completed
¢s opessitle. You ere teing scoret for toeth recognition re
and the tercentége ¢t the sceraric you ccrrlete.,  Any tar
ycu dc nct ccem- plete will ccunt 2z2ainset your cverall scer
unfertiretely....

Turinz the exrerirect, I will glive you treguent
rerirders ¢ the time yev have remainineg at T? cecond
intervels. The tire I anneunce will bde in pmirvtes 2nd
seccnas reraining. The tirer will &lso furnich yov with a
runcing indicaticn ¢¥ tire remainire.

Legaln, ettempt tr spesk clearly and aistince
trovision has bheen racde tc tack ny aad correct n
misrecceriticns, s¢ yor must repeat the werd or zh
it {s <correctly recogrized. If you miss & werce
catech it, T will prorgt ycu for the wverd you ricsed: +t
try again c¢n the werd I rrempt you with.

Let re re-errhasize here thet the shortened tire-~
allowance is reapt to rerresent the urgeacy of the situaticen
in tkhe Ccrmard Pecet, and that your rrincipal ecal 1s  te
tialsh as much of the scenario as possitle.

Thenks agalrz tor yecur helir.
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APPENTIX G

QUESTICNNAIRE
240 200 28 200 340 2 00 2 30 28 30 0 XE 3 3 2 39 30 38 200 X 60 83X 3 20 3K 3K KK 32 390200 2K K06 30 2 2 300 8 ¢ 36 3070 78 3¢ XK X 40 K X298 00 02 IR AC e e K 2 N

SUBJECT NUMBER..ooeov.ouvn.
. 1

PHASE.. ... .ttt

Please answer the following questions concerning your
Yeelings dvrirg the phase ot the exreriment vov have jrst
corrleted. Thece questions pertain ONLY to this phese.

Circle the reszecrse which »est decscribes jour teelinas.
The scale is:

1 = NCT AT ALL
3 = MCDERATILIY OR SCMEWEAT
S = VERY MUCH SC

-

Recronses Z and 4 &re the micdrcints tetween the atcve,

CUZSTION: (Circle cne fcr each guesticn)

Durireg tais poase cf the exgperirent, 1 trel?t:

nct at all rraerately very much sc
1. nervous 1 < 3 4 o
2. ccntused 1 < 3 4 )
2. pressured 1 < < 4 &
4, irritvated 1 2 3 4 S
1 . 5. anxlous 1 < 3 4 S

f “ *¥»®»%PLEASZ! Den’t aiscuss your exrerience or arswers with anvone.
2 2 3 8 1
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