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DPr. Dean R. Brimhall -
Asst, to Administrator for Research
Civil Aeronsutico Administration
Room 53935, Commerce Building
Waghington 25, D, C.

Dear Dr, Brimhalls

Attached is a report entitled "A Test of Decision Time:
Reliability and 'Generality'®, by Leon Festinger and Ssymdur
¥apnsr. This report has been approved by the Committied on
Selection and Training of Aircraft Pllota for transmittal to

. the Civil Aerocnavutica Administration with the recommendation

thet it be published in the Technical Seiries, Division of Re-

_search, Civil Aeronautics Administraticam.

0f particular interest is the fact that the research de-

scribed in this report bears simultanecusly upon & basic probleam
of psychologlcal theory and & problem of great practical intereat .
in the selection and supervision of flight personnel. The devel-

opment of this resesrch project has besen followed closely by

representatives of the Army Alr Forces who have also expressed -

an interest in additionel work in the same research areg.

Cordially yours,

et

Morris 8. Viteles, Chairman
Committee on Seleotlon and
Training of Aircraft Pllots
Fational Research Counell

M3Virm

e

11

1

L
o
e
s

e

A ESEER

et e lade e

"y
3
£

W et

o

al .
BT
50

‘n_
ST
B,

St

13,
L IO R
X,

J
L

1\ .
N

e
bbb,

Donl o
hum 1t
J:-‘ﬁ‘ b

b;a%:'{::‘:‘?m“ 3

u

P DA

!a"-‘ f
- - i e
Bat ¥ TANREAER

o Lo

e

A
- F_oL T g
—:“, B P"%J)ﬁ



e %*anw«

‘~‘ k -:r'd.-‘

EDITORIAL FOREWORD

The attached report grows out of an interest In
determining the feasibility of predicting the success
of a pilot in meking prompt decislons ir conflict eitua-
tiona.

The materiela used in the study were taken from
sarlier research on two "personality tests,” proposed
for use in selecting candidates for flight training,
conducted by the staff of the Statistical Unit, Committee
on Selsction and Treining of Aireraft Pilots, located at -
the University of Rochester. The study was made possible .
through the cooperation of 51 male students in the Ravy
V-12 progran and 75 female students at the University of
" Rochester who egerved as subjects. Dartmouth College con-
tributed to the Ilnvestigetlon through the loan of a timing
apparatus. The research was conducted bw Dr. Leon Fesgtinger
and Dr. Seymour Hapner.

Acknowledgments are mede to Col, J. C. Flanagen, Army
Alr Forces; to Dr. P. J. Rulon, member of the Commities on
Btatisties; and to Dr. Reymond Franzen, Coneultant to the
Committee on Belsction and Training of Aircraft Pilots,
for guidesnce In the statisticel treatment of the data,
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Afrerat plivts are frequent., teosc wli Ling feargsiisy ot selis . o

decisions in cow'li~t aituetions, especielly shen enguged in eerdal xom s
bat, - Techniques fo~ quantitanive eveluaiion of the difficulty with whot 2
trairiees resclve coufliet sliuations wight therefore luprove the gelecti-am -ﬁ?
of those individual: likely to mrke the best pilbts.as well &8 she bhast ;E
fighters. . ) ;%
. B
The present :eop.rt describey two studies coucerned sith fn_3 problen. L
Part I describes “h: develaopment of s visual lins test which pruvides 4 ' LA
maasura of ths incrwege ir decizicn time in e confliet sitwation., Part . '5%
o

describes a atudy o the "genere ity of the declaloa-time messure, osing
the teat discuss~«d . Parl I and ihree other teals, ' b

In the visua® line test vhe wbticct wes shorp two vertical Sine: aqu
required to decine whether one Jine was ionger or shorter than the . chee
Conflict batwesr ulieornsalives wes proviaed oo using stimali wheep d o fferes i
by a swail apoun. or were, egual .. lenghh.

The subjects in Part I c¢ongiated of 351 mer in the Nawy V-l treianiag C i
prograw &t the Uoiversity of Rocnester. Each subject was glven S practics S
triels snd a total of 40 comparison hrisls ir the feat situation. The timc b
tuxen to respond and the kind of responss for each of the 40 trisis wer2 Co
recorded, : T

The meesures obtained were: {3) The mveraga of the decision times for
discriminations basad on comparisons of 5 1/7" and ¢ 1/2% varisbles with 4na
6% standard stimulua (base time}, (2) the difference tetweer tae bese time ..
anc the average nf the decision times for the 6 1/8" comperiscn llnea {Iy @ 'am}.. 5§
(3} the differcn:e betwsen the hase tima snd the average of the declsion O
times for the 5 ?/3" comperison lines (D5 7/dw), (4) the difference hetwzer
the hase time r.., the averege of the decislon times for the €" compsrison
Iinea (Dgw), (5 the avernge of the memsures 2, 3, 4 (Dg), (&) the “constei . -
error" gcore bsvsd on the number ot times ®longer® waa the respanse nut i
10 equal compar.iona (GB), and (7) the errors for the trisis in wiich these
was an actual cifference betwesn c.mparison and standard stimuli {Nuwber of
Errors}.

In the anai, 3is of the findinpe uncorrecied odd-even reilen’ily coel-
ficients were s-.:ured for bage fime end 81l U meesures. The hlgnest relix
bility (.93) we: obtained for baze tire end the lowest {.66) for D. 7/ue

Intercorrelatis-s cwong all deeis n-time me.sures ranged from .70 to’ .% . 5
The correlatlo. ~oefficiente for tie five D aeasur®ds with the conevant® N
error were all -~rose Lu zero, wiill. the relscionships betwsen Fhe umber o

.of arvors end e_ch of the five I weasures were low ard fhirgative.

Part II of t1ae study wea deslgned to s’udy the *generality® of tecisi:or o

time, that 1s, ‘2 de‘ermine whetrhsr Jdecigion *imes werc -peoifin (o the oy f%

ticuiar confldct situstion or were funilse-ive of dcme :harsrierologlenl 5
ey
&%
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aapect of the individuml. Four tests were selected .o pcovide situations
.with verious degrees of divsrgence in what appeared «n a_priori grounds
i5 be relevent cherscteristies. These tests were: 1) the visual line
test (descrived in Part I}, {2) th2 tactual lins teet, [3) the tactusl
angle test, and (4) the wcid test:

These four tests, measuring decision time in conflict situations, were -
administered to 75 women students at the Universlty of hochester. Thirty
trials vrere given for each cof the testas, axcopt for the word test in which
40 trials were administered.

Messures obtained from the test iata were: (1} “he difference between
the everage time to meke a decision on difficult discriminetions and the
average time to meke & decislon on eeay discriminations (decieion time),

{2) the average time teken t¢ respond orn difficult discriminations (conflict
time}, (2) the average time taken 0 respord on easy discriminetione (bnse
time), {4} the dirference hetween conflict time end estinated base time cn the
regrossion line (decision-tize residusl), and (%) the e rors occurring on

all tests, excluding the word tegt [Humber of Errors;.

Two axemluers were trained to adnrinister the tesis vefore the experi-
ment was begun- The t valves based om The dlfferences hetween the mean da-
ciglon times of eaczh of the four trals for the two examiners were not sig-
pificant, indicating the abgence of gxaniper differerces in the atudy.

Meeaures of test relisbility wars ohiainsd by gpiitting the series cf
triels for each test into halves, and correleting the firel half againet
the aeccond helf, npltabili‘v coeficiants for confl-ct time, decislon tine,
decislon-time resiquala, and base .ime were calculated for each of the tesgie.
The ~eljahilities for vonflict tize rangs from 84 to .23; those for deel-

sion time range from .55 to ;8*, thuse for decigion=:imr resicuals frow . 33
o .T; and for bage time from J#1 o W00

fn accordance eith the osrigicsl puryose uf the s-udy which was conbsrned
with "generality" of deciginn time “rom one tezst to anctlisr, Intercorrela-
tiere smong the four tests were olbtainec {or conflilel time, declsion time,
decrsion-tine reslduals, conflict line holaing bese 'lme constant by means
o7 eecong order paitiels, snc vese ime.  The Intercurr:iations smong baze
tires enc among conflict times sre uighest (ranging ‘rot .52 to .83); the
iiter correlationg oxon:, dsce slon times are next hishngt {ranging from .52
te 2595 the intercorrelations emoug reclduels end arong second erder par-
tials are lowest {vaaging Tiem 17 ¢ «i4). The sma.l raage L7 correlstion
coefficients within any of the corralation matrices appears to indicate
tha! the degree of "generesdity® is &voui the ssme fo- tn2 four situations
within the :3xits -f She axperlmenr  Gueu findirgs Jo nnl suggest any do-
creage im Awpeners jtyt gs Fhe pairs of citvekiong tesomns more and more diverw
gent, '

L painhaa nu; i the sudy, 1% asight T3 deniresbie o ase Twe of the
G

tests 2. conianetiea. v kb vesulizaT irgerasga Ap reliet i tity end renarss. iy ¥
’

Taomty
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Coded scores on two of the teats (decision time for the visual line test
and deciasion time for the tactual line test) were added and correlated
againat the sum of the coded scores for decision times from the tactual
angle and word tests. Thia correlation was fairly high [.73), suggesting
an increase over “generallty® among single testa.

The outcome of this research has been the devejopmeni of tests which
appear to be fairly reliable indices of the way penple raact te confllot
situvations end which are suitable for asctual field velldation against eri-

teris puch as passing or failing flight training, success in aerial combet,

and success as a bomber pillot or fighter pilot.
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A TEST OF DECISION. TIMEs RELIABILITY AND "GENERALITY®

INTRODUCTION: HISTORICAL AND THEORETICAL

When flying en airplane the pilot is coﬁatantly faced with the nsces.lty .

of making decisions betwsen two or more possible courses of action. Most
types of flying require the piliot to be able to make quick yet accurate de-
‘cimions. A pilot who makes "snap® decisions may be undesirable 1f he lacks
proper judgment, On the other hand, a pilot who is too csutious and cannot
meke decisions' quickly enough may also be undesirsble.

The first part of the present study 1s devoted to the construction of a
teast designed to measure the speed with which individuals make declsions in
a conflict situation. The second part of the study explores the sxtent to
which this characteristic of individusls is "general” from one situation to
another,

Confilct and Decimion Tige. The whole ares of conflict is & relatively
new field of investigation for experimental psychology. Even of more recent
origin is the realization that measures like those of VIE (vicarious trisl
&na error), relative frequency of choice, and time to make a cholce are re-
laeted to tFe degree of conflict. L '

The esarlier date on declsion time come from experiments where the nmmin
emphasis wes on pavchophysicel problems rether than on‘conflict. Thus ex-
periments by Fernberger and his groupl centered to a lerge extent arcund the
problem of whether judgment time was longer when two, or three categorles of

judgment were allowed. That 1s, if judgments were allowed only in categoriss
of, say, "longer" and “ghorter," how did the judgment time in genersl compars

with the judgment time if the additional response of "equal® was allowed?

Another problem concerned the effe:t on juigment time of increusing or
decreasing the size of the equal category. If the subject were given in-
struetions to the effect that he should not use the "equal" category unless
atsolutely necessary {thus reatricting the size of the "equal® category),:
how would the judgment time compare with that when no instructions were
glven concerning the "equal®™ category, or an instruction was given to use
the Jjudgment of *egualM liberally?

» Concomitant wilth the abeove problem was the gqueation of how the judgment
times in the differdht categories of ‘response compared with one another.
That is, were Judgment times in the "eguel" cetegory higher or lower than
Judgment times in the other categoriest

1Fernberger, 3., B, The eifeet of the attitude of the subject upon the
measure of sensitlvity. gmer, J. Basychol., 1914, 25, 533-543.

Ferpberger, S. B., Glass, E., Hoffmen, 1., and Willig, M. Judgment
times of different psychophysicel catsgoriea. J, exp. Paychol., 1934; 17,
29%6-293., X e

Fernberger, 8. W., and Irwin, F. ¥. Time relations for different cate-
gories in judegment is the “sbsolute mathod® in psychophysics. Amer, J.
Bovghol., 1932, 44, 05523, b .
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The investigwbtors in ibis fielo mads no stiewph o cbiein the Functional
relstisnghips betwsen indgment tiwe azd wrvidtade o7 otimulus differencs-

Xeilogg? and George” coniributed wuluable sxperiments in this field and
Z1d maks attempts to plot the curvea of judgnent tlwe agalnst megnitude of
atlmului differcenca. duch controversy, howaver, sxisted with resvect tec the
probleas mentloned above.

Henv more experiments hswe been dona on & wide veriety of problems in- -
volving the measurement of judgment time, resction time, end letency time,
These experiments, while undoubtedly véary-valusble in the field of prinme
interest to the experimenter, are relstively valveless for shedding light
orn decision time as related to conflict. The experiments mentioned here
and in a few other places in the course of this introduction are the only
ores that the writers feel have contributed to the understanding of decision
time in i1ts present context.

Tng first expariment on decisi-» ftlue in which itz role as iﬂdicativa
of econfilet was first clesvly rress-iaed, 723z dons bty Certuright, Cart-
w.ight was endesvoring to eeitle tr: problems mentloened abtove, which were
saure2s of onen dlassrreemsnt in naychaphyaies. Cartwrigsht svolved 2 paycho-
loglenl theory of canflict Prom which Te concluded thet it was not the
mimber of categories of responsge which wzs importent for the Judgment time.
Tha crucial thing .wawa, rather, how ~lose zny prrtleulsr stimulus palr was
o a btundary between different eathrories of reeponse. Iet us take as an
example a situation whers n subject cen give a response of either "ghorter,"
"squal " or "lonser.” s the magaituds of etinulus difference anproachea
tha beondery betieon where the eubjzct would resvend Yshorter" and where
the subject would respond "egusl," Lhe dscision time increasee to a maxi-
tam. This bourdary will slso cerrewpond $o the 50% relstlve frequency noint
of Judsments of “shorter.' Ths sara relationship will hold for the boundary
hetwasn Judgments of "equal® mad Julsment of "longer.' In other words,
thepe voundery pzints are points of maximum conflict betwsen ziternatives.
Wsre only two cetegorles of responie nre rllowed, thera is only one such
mrximm point.

This clear st~tement of confllet aa beiagr the daterminant of increnses
and decreases in decislon tire was ‘ollowed up by sSarker,” who published

2Kellogg, V. ¥, The time of julgment in paychometric measures. Amer,
\ -

J. Paychol., 193, 42, 65=86. , |

3Ceorga, S. 5. Attltude in relution to psychovphyslical judgment. Amer.
J. rsychel., 1917, 28, 1-37.

uCnrtwright, 3. The relation of declaicne=time to the catosgoriey of
responss. dAmer. J. Feyehol., 1941, Bl 17L=194. .
Cartwright, D. Deecleion<time 'n relatlon to the A1fferentistion of
thé phenomenal fiald. Fsychol, Rev,, 1641, U§ -log=lhn, \

Barker, R. B. An experimentsl study of the resolution of conflict by
chiliren. 8ee3 Jtuiies in permnality. contributed in honor of Lewis M. Termsn.

Rew York; MNoGraw-f111l, 1942,
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thao ru2ulbs of Fu ompaTimeal - -:I"j oh decirlon tire =nd = mossurement of
TIA were used Yo cabinate thr - sovnt of conflict en{;sndumd in children
by variocus types of choleas.

srparironte an ®clsion tire or Judsment time havs not confined them-
631vea to the percortunsl vsychovhyaical fleld. The exnarimont mentioned
roove by Barirer dorlt with conflict of cholce betwsen different ligquids.
Various lloulds were arranged in order of preference by mecns of the paired
comparison tecnnliwe. Decigion tires could then he plotted agninet mn eb-
fcisan of inereasing difference in preferenca. .The results showel that 28
the difference in preference bhecame smaller the declsion tirme ingreased.

'.-.’9115,6 and DashiellT 414 experioents lnvolving esthetic Judegments,
£l20 by the methed of palrad compariséns, in which judgment times were -
tnken. Both of these expsriments ahow thrt the decialon times incrensed
a3 the alteratives drow closer togethar in terms of profersnce.

The next step forward a3 reg2rds .the thecry of docision time in its
rolatlon %o confilet waa meds by C-rtwrlght ond Festinger. This article
elaborates a nothomatieslly stated thoory of the relationghip betwesn de=
ciaiog tima, rel:sive fraausncy of Judgment and degree of conflict. Fesi-
inger< presen%s tie results of sxprriments which support the pmdictions
snd derivationa of tha theery to & very lsrzo extent,

The nain results from the previous experirentes and thelr relations to
the descislon-iime theory vwhich are pertinent to our present work are as
follows:

1. In eany cholce situation, &s the reletive freauency of cholce
spproaches 505, the decielon time spproaches a maximum. )

2. The magnitude of the decision time will be & function of the
restraint with yhich the individual epproaches the choles situa-
tion. Thus, instructions which affect this rertraint een alter
tha megnitude of the decleion tims.

6We|119, H. k. The vhenorenolo v of sdcts of cholce; mn annlysls’ of
volitional consciousnssc. Brit. J. Psychol., Monagr., Supvl., 1927, U 4, No. 11.

TDaahiall, J. P. Affective wriue-distanco as a determinant of eathetic
Judgnent-times. Amer. J. Psvechol., 1937, %0, 57-67.

gcartwright, D., nnd Pastinger, L. A quantitetive theory of decision,
Esychol. ‘Rev., 1943, 50, 59%-621.

9Fest1nger. L. Studies in decision: I. Decision-tine, relative fre-
cuency of Jjudgment ~nd subjective confidence szs rélated t4 phyaj.ca.l stimlus
difference. J. exp. Psychol., 19V'3, 32, 201-306.

Pestinger, L. Studles in decision: II. An empiricel test of a quan~
titative theory of decision. J. exp. Psychol., 1943, 32, h11-ho3,
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3. &As the restraint with vhich the indlvidual epproaches the situo-
tion increasoe, and the declelorn time lnereases correspondingly,

thers vil]l be a decreass In the :umber of arrors mede in the jJudg-
manta. .

_ A1) %ha ebove derlvetions and mapy wove heve bean corrobarsted froam
the results of sevoral .experimentere. “he importence of doclslon time
ge & neasurs of confllct can be aceeptod.

The time 1t takes an individual to mnlee s cholee in m onfllet situe~
tion is undoubtedly compounded of at least two things. This can beat be
made clear Yy indicating thet even 1f thars wers nc cholce to be mede, somo

. $ime would atill de consumed by the subject in perceiving, secting end speal=
ing. The time teiten to make a dacision iz mude up, not only of the Lime it
tekes to resolve this confliet, but almo in part of the tire 1t tekes tha i3~
dividual to act or react. In ordsr to n:l'e the moasure of declsion time
lesg dspendsnt upon axtre-conflict factors, the time to maks s cholee rlnus
the action time or base time, will ba uso’ throuchout ths experimenta. .

PART I: CONSTRUCPION OF DACISION-TINS TecT

Apparatus and Progedure. In thls terst ths subjact was shown twe vertl-
crl 1i7es and wae required to meke = decirlon as to whethor one line wes
longer or shorter than ths other. Conflict totwsen the Alternatives was
provided by using stimull vhich differed Ly a smell amount ~r wore saqual

in length. 'Diffleunity of declelon wea mesnsured by ths tine inken to muke &
d,ec'laiono N ‘

An exposure epparatus wes desigmed whlch nermlited ansy adjastrment.of
length of lines and accurate maanuramant ¢f the time betwsen prassntsiicn
of the stinull apd the subject's 1osporsa. ' \

The expoeure apparadua coésiated of n black metel panel {gae Tig. ).
Two vertical apertures 1/2% in width and 10 3/4" long were cut in the front
of the spparatus. The size of the vialble sperture could be chonged from
behind the epparatus by means of metal slides. ILowering the slides do=
creased the length of lina. Ralslng the nlides lnereased the length of
line. The slides woere ealibratod to read off exeet lengths of line to be
exposad to the subjeet. The amellaat posnible aperture that could be muds
was 1 3/8" and ths largest possible sporturs wae 10 3/4', In the actual

"test the shortest linc used was 5§ 1/2" and tha lonzest line wnz 6 1/2%,

Tehind the sperturss thore were white cerdboard astrips vhich Tit closcly
to the front face of tha apparatus so thet tha subject retually savy two veriti-
cal white 1ines of 1/2% width. :

10

- Kellorg, W. M. ?p. cit. (Referred to in Footnote 2.)

Johnson, D. ¥. Coufidenes und spesd 1o tha dtwo-calcpoery Judgmeut.

" Arch, Peychol., 1939, 241, 1-52. -

Certwright, D. Op. cit. (1at réference referred to in Footmote 4.)
Festingsr, L. ~Up. cit. (1st reference referred o fr Footnota 9.;
Testingar, L. p. GW6. {20d refurence referved to im Foolnots G
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The aporture waz: plud 0 o0 Bernoeyndann te o ricw melyeen trials by
iwmang of the relasorg-ghutter <o dIn T4 mr 1, thile 2oy adjustments in

langth of lines bo he ommnnel -oro .aing Bads Ly th axperinenter. The
shutter opened rloost inairmt-nzo- iy by nrsng of epring actlon.

The spperstas vrs wirsd $0 A1 clectric time cloek so that opening the
shutter cloged & =sroury awlteh which atarted the clock. This clock wes
also wvired to a vslce key nnd holding reley so that the clock kept running
until the subject's verbal responese into ¢ mlerephons activeted a voice
ey, thus breeklvy the clrecudt. A dlogram of the cilreunit ig shown in Fipg-

ure 2.

In the tast siturtion the subject sat on a chalr saven feet awsy from
end directly in rroant of ths exposure spporntus which wea placed on a table
30 inches hish. A miercphone wan adlusted in front of the subject's mouth
B0 tﬂ?t 1t did no% obetruct hia vilew af the sxpssurc mparatus {(Fipures 3
and . . ’

Af%er tho mlercephone woa adjustad and the subject aeated in a position
a2long the midiire botween the tvo siimull, ho was glven ths following instruc-
tione:

"This ie a tost of visusl eoulty. Yo are to Judge whether the line
on your left is longer or shortor then the other. Sometimes the 1inse
nay sppesr nearly aqual to you, hubt schbuzlly they are nevar squal,.
and 89 slways maks a judgment of ‘*leneer' or 'shqrtcr.

"Keep your nmouth dircesly in frent of the microphone, And speek in
2 loud clorr volecs, Keep your hesd in the eame nosition. Defore
aach triszl I will say 'resdy' 3 that you can got set for the dis-
criminetior..

Flve practinsa triels were given., The firat thres were easy discrimine-
tione ond the luct *two, difficult ones. Then ths acturl test atarted,

After each trirl 29 moon cg the subject resnanded the shutter was
closed end the langtha of line resot for the next trial. A total of 4O

- comparisons were glven to the subject. In sach corparison one of the

1linee (standard atinvlus) was %" in length. 7Toble 1 gives a summary of
the various lensths of comnarison lines usol ~ni the number of times each
weg presented.

TABLI )

SUMMAREY OF QOMPARISONS PRESENT.D IH D4CISION-TIME TEST

Langth of Com- . Number of Times
perissn Line ) ‘ Fresonted
& 1/2 in. 5
6 1/2 in. 5
57/8 in. - 10 .
6 1/8 1in. 10
6 in. 10
Total 15)
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Tho order of presentation of stimult wae arrenged to inasure thet a
particular size of comperleon 1lime was ot the left side half the time snd
on the right side half the time; thet 9cch growp of comporlsen linss af
glvon size wes distritnted through the 40 trizls; 'and thit thers wers no
syatemetlie groupings of the erder in vhioh one size of comparison line
followed ramother on successive trials. The actual order or presentation
1s ghown in the attached sepmple data shest (Figure K,

Subjects. The test was adminlstsrad to 5) men im the Navy V=12 training
progrem at the Unlverslty of Rochantar,

lsnsurea Zmployad. The axpgriman’oer raeordéd the tliwe teken to respond
end the respones (longer or chortar) Tor pach of the forty triamls. Tronm
thage dete, the followlng cecsures wovra obtainads

(a) Bage Time. The decision timoa Por tia essy discriminations, 1.s.,
those with the "comperiaon una at 5 1/ and 6 1/2", were averagel to glvs
the bass time. '

This messure raprasente the time raculred to make a decieion in thia
sxperimentr)l eltuation when there 1e 1ittle ar ne conflict betweon the alter~
nativea. Thus it ccnstlitutes s basic velue from whieh the deecision times
in confllot situstione should be messured.

(v) D This 1s the diffsrence botwean the bese time end the
averege o?stiié dnciuion times for the 6 1/8% cormerison lines.

This and 'the next measure give the declslon times for a moderately
alfficult discriminstion which rrobsably represantz s fairly high Asgres
of conflict. The base time 1s subtrscted to vield 2 mecsure of the in-

crecge 1n declsion~time .due to the confiiet.

(o) 25 7/en

() Dgy. Computed as sboye for 6 " comperison lines.

Computod as in (b} for the 5§ 7/8" comparisen linaa.

This messure representa descislon imp under a mexdmum degree of con-
flict for thie situation. Ths declzicr timo heors should bs higher than
for any of the preceding.caase.

{e) D

D.. The averzge of measures (o), (e}, and (4).

This repressnts a compomite nsapure of the lncrease in Gecision -time
from no=conflict to confliet. -

(f) CH. & "Constant 3rrer Score” wae derlved fron the numbsr of
times "longer" was the response in the 10 squal compArisone. Those sub- -
Jects who geve £ responaes of "longer® out of the 10 equal comparisons
wveras said to have a conetant ervor of "C". Thome with U or 5§ Mlonger!
responses were glvsen » conmtent errcr scors of *1." Those with 3 or 7
"longer" responmez wers given 2 coasient arrsr score of "2." end 8o on.
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This moasurs wss anplyvad prirzi 9ly to ashinate wisthar -conztant
orrors in the eliustlon would be »cl:s 31 te thy declalor-time res-lta. {
guch were the cose then eare would iir ¢ (o be inlen to n.aulmize crneternt
Srroro.

; ‘ (g) Numbsr of irrors. The nurber of srrovs for the 30 trials in whiz
there was en ectual difference betwecr the stimull was calculated.

In 2 orevious etudy (Cartwright sri Featinger,ll Festingerlz) it was

o predicted thet the more cuickly conflicts were resolved the greater would

' be the tendency to make incorrect chcices. The numbsr of errors wes thaors~
fore rocorded in the present study tc see whsther the seme results would b

" fortheoming. The messure serves as ¢ portlel check on the meaningfulnesy of
the declialon=time measuresn.

» .?,_n S e

B

T [N
i

Resulte, Odd-ewven rolinbility coc’flelents for the firat flve mezsuriy
apd carrslntions for samo of tho moesiros are saotm in Toblo 2,

whp i A

The uncorrected relisbilities for ihe base time-znd fur 11 the D mees-
ures nre high. The hirhest relisbilisy (.93) is fou.nd for the base tims;
the lowest (.66) eccurs for Dr 180"

YE T

The corrsletions betweon the Number of 3rrors =nd the five, mensuraa
of declsion time sre 1l negriive 21thouch of not very rroat magnitudoo
This result wes expectad on theoreticsl grounds.

- :(11‘-'-*"-(?\ 25 e

No relrtlonahip ie spperent betws.. mmy of the measnres and inlice=
tions of Comstent ifrror. The import:ice of demoustreting that this mess-
ure 18 not releted to any other teasvoe of declaidn tliw or to tha totrl
nurtber of errors nade hea elrendy becn indlerted.

z , ' FAAT II: "EMIRALITTY OF DICISICN TIMA

S ‘The Nuestlon of "Gener~lity." Soms understonding of the extent of

: "renerzlity"’ of a2 messure is desirable when the reazure aragumebly reflects
. e characterologlenl aspect of the indtvidunl. The moasure of declalon tirs
probebly depends upon the ceutiousnasy and restraint wilth which dlffaror:
individurls rnpproech cholice sifuntiorp And the difficuaty which different
individuals have in resolving conflicue.

e L

It nay be reserded rp sxiomntle that, no metter whnt aspeet of the ia-
dividuel we ~re messuring, ms the a3iturtions in which e messure become nore -
end more divergent (diverrent in respsct to relevent varisbles) tue corr:l:i=
tions between 1iffarent situzticns will becomo smeller nnd smaller. At (no
and of this zontinuam of aimllozity boatwean one slturtion 2ad enother is tho
case where we try to dupllecste the scwo situntibn twlce. We usuelly call

e e
.
’

1lcartwrinht, 2., cnd Festinger, I. Ono cit. {Referred %o in Footnote 2,}

Leo- ‘ 12Fast1nger, L. On. cit. (2nd referencs referred to in Footnote 9s)
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~ TAELS 2
VISUAL LINE TEBT
CORESLATIONS AND RELIABILITIES
) B =51 ,
Conetant ., Humber of
drror Krrors ~ lVean Hipma . Reliabllity
BDose Time .00 -.32 69 .16 .93
DG ‘ “020 , ‘ -Isu 052 ‘63 I . tss
D a ' - . s »
5 1/8 0l | 25 26 22 66
36 1/8 “‘”ql} - . '521" 025 023 ' .71¥
By =15 -.33 4 .33 .9
Gonstent .
i‘h'mr - . no)'" 203 155 ‘ -
Nymber of ‘
Lrrors . ) ;.5 1.6 -

this "relisbility.* Theoretically, then, such s relisbility coefficient
glves us the "generality® of our test when the identical situation 1s dupli-
oceted. Of course, this “gonerality" that we obtsin in thia manner is
dependent upon the precision of our measurement, tho extent to which we have
sucossdsd in dupliceting the situntion, and the extent to which the person

is the seme from one time to the mext. Any "generality" coefficlent obteined

between two Aifferent situations will depend upon the sxtent to which ths
situations divergs in relevant charmcteristics and the oxtant to wvhich the
individual remeins constant.

let us go pov to the other extreme of our Ygenerality" continuum. It
is ocertainly possible to find two situations 20 greatly divergent and dis-
eindlar in very relevent charaoteristiecs thet we would obtain no “generality®
between tha two esituntions. Thesa sltuationa oould te dlesimilar becsuse
of the instruotions given in the situntlon, becauss of the different confi-
denoes with which the individunl approached the two situstions, because of
the different characters of the two taske, and many othap 'ohings which might
add to thl picture.

.dven lomthing like 1.Q. oould probably be made to yleld zero "gen-
erality" by changing the situation from a competitive to a nonoompetitive
ons; from a friendly atmosphere to a nonfriendly atmosphere; from a highly
motivatad to a poorly motivated one. Variations in testing procedures fro-
ons time to the next would 'also act to decroamse "gemerality."
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The best one can do then in ansuerix" the ausstlon of "generality*
12 to restate ths auestlon so as to 2sk "hat is the extent of the dropping
off of our generality correlation coeffictents ms the situstions become more
end more divergent?” Lven this aquestion 1s to 2 large sxtent unanswerable
beszuse usually we have no a priorl wey of measuring the extent of divergunce

~ batween our situgtions Wo sre thus driven to the expediency of selecting

cartsin arbitrary situstions which we suspect differ from each other in
varying amounts end where we can rrrange the differences betwsen tests in an
ordered serles., Ve may then proceed to dbtain sur "genernlity" correlation
coeffielents ond observa tha dogree to which our correlaticons dacreoase am

the situstions become more dissinller. We may then draew conclusisng in terms
of our preconceived notiaons ahoux the extent of the differsnces betwesn the
sltuations involved,

In the present ezperimant we have nbtempted to be somewhat systematic
in our cholce of tasks. We have eelected a total of four tosts so that
there are two which are similer with resard to the natdre of tho judgment
meds (Jjudement of length of line visuelly end tactuslly); two which are
slmiler with regard to the sense modalliy invelved in makinp the Judgment
{judgmant of length of line end Judgment of steepneas of v epe, teth tee-
tually): #nd ome which sesmed widsly dif*srent from epy of the other three
teats; nemely, intellectuel judgman: coaverning the maanin: of words.

[ ]

Wa thus heve four tests vhich we may be pretty sure pressnt some. range
of divergence. The absslute magnituds 2f our correlations smong the testa
and the repldity or slowness with which the correlation decrcesew as our
gitustions become more =nd more divergent wlill mainly determine what our
conclusions ere with resnect to the "gmenerality™ of the declsion«time
neasure .

The instruetions gziven tc the subjset would undoultedly alad have
soms effect on the "gendrality." In all four of the situ.ilons our instrue=
tions have been the sems. Mo mentlon hna been rade sbcut aithef ths spesd
wvith which the subJect should rerct or the cecuracy the ennject zhould try
to achleve., It 1s, of course, possible ito ingart into ths instructions
atatenents telling the subject to renct sa aqulekldy as paszible, or state=-
ménts telling the subject thet accuracy 1s by far the most important thing,
or it is aven possible to insart the souwewhst eauivecal instruction that
gpeed and accurecy sre eocuelly importent. We hewe chosan s type of instruc-
tion which falls te mention thinge like epesd and accuracy so that the
attitude which the subject aassumes is Jlsft free. It was felt that the type
of attitude whieh the subject sets for himself when he apyroaches such &
eltuation is one of the imporsent mspecte of hisg behavior in confliet situs=

tiona.

Thara are somé@ data nlracsdy in the 1itersture on the extent to which
ehanges in ingtructlons or changes in the reallty of the sltuatlon will
affect the deeision tima. Ths aate ares by no mepns sntirely cdequate to
anawer thes questiouns regarding relatlonship toetwoesn different typos of

. instructions, but the will ot Isapt bo tndlectire ¢f trends #nd sugrestive

of idens,
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‘ sublects under the wsame three conditions of instruction. Only five subjects

B

L. Ibid.

" b [

N k-‘- ::)‘:{?F{}L_q_j_lfiﬁ?.'; \ . . a;%,

e , R

¥ 13 A k] ¢ *i"?‘
SprkerT progented individunis with choleas in two different types cf -
situntions; a real sidustion mnd 2 hypotnetieai eituation. In the resl i

=
%

situation they wore contronted with -~ choles betwaen two liculds, and the

one they chose they had to drimk. In the hypothetical situatlon they were R
confronted with.a choteca of two liacuide and we:!s asited to choose the one they Y
would drink if thay hnd to drink ome of them. In other words, betweern these ]
two situations wa have the difference betwssn a resl choloe and a "make-beslieve" 5
.cholee. As gne might expect, the decleion timd increases from the hypothetical i
to the real cheice. The correlation betwsan decision~time in the real and &
in the hypothstlecal situations for 19 subjects ig .69. o
‘ -3

Thie correlation of .69 is the only data on hand which can give us {ﬁf

some 1dea of the extsnt of genarality" which might obiain when the nature of 1%
the choice to be mede remeins e xactly the asme end the only thing which differs 5
is the attitude of the subjoct toward the choice, £
Ly

Thers are prelicinary d.atalh which suggest that correlations of 1like e
megnisnde would result 1f we -compared individuzls under lnstructione whare ot

neither spoed nor accuracy is emphasi.ad {these instructione zre referred to i ,%;
a8 "usual® instructions) with the samc individuels under instructions which e
tell them thet speed ia the main thing. In an experiment by Fesilnger the D
sape gubjacta were ueed under three different types of inatructions, nsmely, , 34
instructions emphaaizigg spead, instructions emphasizing accuracy, esnd , %’,
"usuel® instrucilons. Dats are aluo availeble  from Johneon who used his i

R

were usedl in Festinger's experiment and three in Johnson's. The scatter- e
diegrems of the interrsiations smonpg the three conditione of instruction are - -
presented in Flgure 6 for the subjects from both experiments. The subjects
from Festinger's erperiment are renressented by dots. The aubjects from
Johnson's expsriment sre mprosented Ly crosses. The actual dsta are
presgnted in Table 3. The relatlenship betwesn decision time under “"usunl®
instructions and urder "acouracy” instructions ssems quite good. The other

relat ionships seem reletively poor, } o . )
. . .

13‘.38.1'1@01-, R. B. Op. eit. {Referred to in Pootnote 5.)
14

Festinger, L. Op. cit. {lst reference referred to'in Footnote 9,) L
Johnacn, D. M. Confidenee and speed in the two~category Judgment. 7,

Arch. Paychol., 1979, 241, 1-52, . =i
— rv— ) . .,_:%

17me specific instructlons used by Featianger in ths "usual" condi- 3

tion were: “When the room is darkensd, you will mes two wertical lines s
1llumineted for a neriod of time. You are to make & Judgment as to whother o
the line on the ri-ht 1e longer or sharter then the line on the left. 1If s
the line on the right is shorter. ycu will scy shorter’; Lf the line on ~,;‘£‘§g:
the right 1e longer, you will say ‘longer.’ Do not sey any other words R 4
before the Judgment of longer or shorter. Vhen you glve your Judgment, Py
enuncinte the word clearly »nd distinctly snd feirly loodly." Featinger, 13“
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DRCISION PIMS UMDIR THRE. CONDITIOHS OF INSTHUCTION
Subject Usual Lorureey - Spuad
H. S. .64 13 056 N
B. ¥, . 1.85 2.6 1.50 Deta £rom
G. 9, LEg 2.37 oTH Featinger
J. B, . : T4 .19 |
Nu Po c-69 1&:1"" ' 628 B
K. " 2.78 4.12 U7 ) ‘ |
7. 1.97 L.ho <01 Data from .
2. N 1.3 .50 202 } Johnson

APPARATUS AND PROCEDURE

Apparetus for Visusl line Test. The procedure for the visual line
test was exsctly the amme as described: in Part I, except for changse in
the number of trizls, which will be described below.

Apperatus for Tactusl Lipne Taagt. Tha objeot of this test was to have
the subjeot, while blinifoldsd, compere lengths of lipes. The coupsarisons
wore to be made by running the index fingers back and forth along the lines.
Pigure 7 shows = dlsgram of the apperatus used for pressntation of the tac~
tuel lines. This apparatus consietad of a baseboard on which was mounted
horlzontally a long calibrated metal bar. A stationary verkical stop bar
dividad the horizontal bar intec two squal parta. Veriation 4in horizontal
length of line could be acoomplistad by adjustment of two movable etops at
sithsr end of the horizontsl bar. In front of the horizontal bar was &
fingar rest bar on which the sudbjsct rested his two index fingsrs be-
tween trials. “ien the subjoot wns serted before the epparstus, he was
glven the following directlons fo: the tactual line test:

“In this erperimsnt your taslc lg to compzre two lengthp of line while
you are biindfolded. You are to judge whether tha horizontal lins on’
your left is longer or shorte. then the other. If the line on your
laft is longer eay 'longer.® If the line on your left 1s shorter,
sy 'shorter.’ Sometlmes thoc? lines may eppear nearly equal. Actually
they are never squal so always make a Julgment of °shorter! ar ‘longer.’
Be sure to spesk in 2 loud clerr volece sc that you will activate the
nicrophone. Always keep your fingers preased down upon the finger
rest bar in between trials. Before esch trial, I will esy 'ready’
g0 that you can get eet for the next discriminetion. when I say 'go’
place your index fingers on the hdrizontal lines. lMeke the judgment
by moving your fingers beck and forth slong them, and then return
your fingers to the rest bar. You will be given five practice trials
before we Wegin the aotual experiment.” ‘
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FIGURE 7

TACTUAL LINE EXPOSURE APPARATUS

Figure 8 shows a photograph of & subject in process of making the
Judgment on the tactual lines teat,

Apparetus for Tactual Angle Teat. Figure 9 shows a photograﬁh of a
subject in the process of making a judgment on the tactusl angle tast,

The apperatus conaisted of a baseboard upon which were mounted two
metal bars hinged at the bottom so that they could be rotated through any
desired angle with the horisontal, as shown in Figure 10.

The procedure during this test was similar to the procedure during the
tactual line test, The subject, again blindfolded, was required to compare
the steepnesa of slope of the two linea. This was to be done by running the
index finsers up and down the sloping bars. The directions glven to tha sub-
ject for this test were:

®*"The proceaure for this test is exsctly the same &s for the preceding
one except that here you will be Judging the steepness of slope., If
the left line 1s steeper, say 'steecper.t If the left line is less
steep, say 'lesa steep.! Be sure to speak in a loud volce. You will
again be given five praciice tilals before we begin the actuasl experi-
ment." - ;

tug for ¥ gt. In the word test the subject was required
to judge which of two words best fitted a sgntence -or phrase., The apparatus
used is shown in Figure 11, The permanently opened slit in the face of the
apparatus was used for expcsing the sentencs or phrase., The gentences and
words were printed on & long strip of white claoth attached to rollers in
back of the apparatus so that changing the stimull for the next trisl was
sccomplished by winding the roller. The directions given to the subject
were ae followsy
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TACTUAL LINE APPARATUS



FIGURE 9

TACTUAL ANGLE TEST
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“In thls axpssloent ¥ wdll expose g JApserte or o phrags. After you
have recd thy sento.uce or =hirasa veu +il) Lo shown two words. Tou
wlli be vocuisad to chonso vhlen o0 tar Lo words fits the sentance
or phrase more Closely. Yoy 111 do so v saylne the word which fits
more clowely iz & Jouwd clory wolez. Tha altsrantivs worde vl not
o presensad un51‘ vou giv: o slgaal the: you are rasdy tc pee then.
You w»ili nem thrse practiics $elels.”

gures 1z and 13 pliow paotazrapls of z subJaet takisg the word
tesd., 16 . !

Timinz hHwethoda. Zoch apparciua wee wirod to pn slseiric time clock so
that closing n switrﬁ aterted the elovk. dhiz cloelr was 2130 wirsd to a
volee ey 2nd holdleg rsley so thet Lhe 2lock kepd funning until the sube
Joct's verbal rosvonee into tha microrhone potivated a voleo key, thue
brecking the cizoait. A disgren of the alagtirloal eireulté for all Tour
taste 1s slowa «n Plgere 1. The elechzio olock wee calibrated o gues
mancredths ¥ - gocond.

The mwbhod smployed for storping the ~losk wvas constant for all teets,
reunely, the roancnsa ints $he ricrophons. Tiide setion ondel the dasieion -
voriod far & purticalar triel.

lo a:ch tegt the aterting of e clod: wataclded approzximstely with
the time waen tha eekhiact atsried $g uareeins the stlmault. There were,
howevar, some differonce: nmony $ha e in the meangy of 4tarting the
clook.,

In the izl Jing test ns 2lack wis wirrisd by a rerrary cwlteh
which tippad wher e shutsery sere sprngd.,  In hoath the feotusd Liow and
the tectuerl usarin taste, the ~lsor ebrrbed »hon the sudbinet ramyved his
fingsrs from the Toa: bs o dnotba wars Wen Bie sloefk wns oharted when
the ehuiler woy oyenad.

-

Summary of Osmparison Stlngl Uead Wor deeh Tost. Tolviy srialu rer
sach test wara given ir. the i annl 1ihe tont ene toa bwd hactusl tesis.
Table % prescuzz, for the wlsuel liap sesht acl whe btwo (octunl tusta, the
ddmenglonn of tho comsarison siloadl ond iro —uiadter of wizews ench EWLR '
cawpariscn chirnlis was crapsn.ed in the earias of thirty Srislae.

Tie order af dweeantablon of stliall «es preanied to inewre thae poetis
tules enrporiaen alunl s ware sa the lefh side BalF thy fiaa oeud an she .
et skde nald tm tioo mnﬂ t1teis for 2ann wegatinda of coupariaon stimelor
wary Alattitat: O sganlly thecegheut sho 20 wiinie. The trisle were' crranged
BO N6 60 v vl Lab srdes N wiScn Swdntaan deinnld falleead cne anuilar,

The scvurl order of wwresentatl.a of the triela Ffor the wviguzl line and the
two teebtial tests is shown dp Figure 15, vwilch 13 & cupy of the shest o
which the data wers 20ilected.

R P R L,_’-L/u—'_——_—-‘ﬂ-ﬁr) — Ewue N R PREEPR PRSI
lﬁlf At any Wne oy lng The 2Ry : nymarn ralged any Juestion
GORCEINING SULLL 20l 70 Shes T s o va'.:" wtar veplisd “*t" #oup

ORI AL



| e
-

H
e oam e .
Fotel o Lo TN T
T

—. Protractox

Finger Rest Eﬁ:t'-_',______‘____L ) L

— | ‘ -
I 13 3/4" N

FIGUHE 10

TACTUAL ANGLE EXPOSURE APPARATUR
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TAPLE U4

SUMMARY OF SI24S OF COMPARISON STIMULI QR £ZACH T4ST

Nunmber of

Timos Visual
Fressnted Lins.
Saa 5 & 1f20
i \'5 6 1/2"
| r6 5 7/8"
Difficult ‘6 6 1/8"

t g e"

Size of Standard e

In tho word test,
inntione and 30 of which word dlfficult discriminmations. .
the two words were. gynonyums.
the tws words hnd quite different meanings.
e longer list after some preliminery work.)
ia gliven below in tha order preseantasd to tho aubjectaa

diaseriminationa

tione ore

1h4.»
16.

12.*
1993
26.
21.
22.
23"
2 L-J
25.
PR,
27.%
23,

morzed with an esterisk.
Fhrape

intersst 1in ona's aslf
to dopart in a hury
to apring forward

an even surface

& proporiy of a.pgood cutting taol

to do eamathing aulekly
to talk to an eunilence
to procded lelsursly

to kesp out of view

to be edargetio

a line of light

moderete deogree of hent
to st frse from dangsr
plece o7 office furmiturs
not easlliy moved

to plaad

somothine to be awsre ol
done for smissment .

a ¢onnected thought

to want

uradornsd

aboundins in monay

a form o7 punctusiion

‘& regquest which miat be asdayed

to commencs

ungracefvi in movenent

e resting poaltion
free fron 1njury

Tactuel

Tactual

Line Angle
3 1/2 160°
5 1/e0 120%
Y 1/um 145°
L 3/ue 135
¥ 3om 1600
b 1/20 140°

Yords

vanity - concelt
eecepe ~ flee
leap = Jump

flat = level
shary -~ keen
hasts- hurry
spsech = lenture
wallk -~ run
conceal - hide
ective - lazy
Tey ~ bean

verm - tepid
fava - ragoue
oven - desk
rigld - firm
beg - implore
thrert — menaoe
play -~ work

‘word ~ sentence

dasire ~ wish
aimpls - plain
woalthy ~ rich

pariod - paragraph

commend = ordsr
begln = atart
awkward = cl-mpy
git - Jump

gafe - pgecure

40 triele were given, 10 of which were easy dlecrim
In the difficult
In the ensy disoriminations
(These words were selected from
The 1ist of phrases and worda
The ency discrimina-
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Fhrnse Jords

#9. to emalat ‘ help = aid

3) ® instrument played with a,bow ) plano - violin

71.” gomething to write with chair = pancil

32. tomporarily unwell sick = 111

33. a suddan fear frightenad = acered
bolow undsr - beneath

32. a collectlion of housea town = village
early evening twilight - dusk

37." season of warm weather winter -~ summer

38. & narretive atory - tele

zg. to give an account of ' tell = relate

» a speach difficulty * stammsr - stutter

The eaay discriminations 1u the word test were distributed through
the 4O trisls, with the correct word occurring on each siis equelly often.

Oecasionally duriﬁg the cdministration-of the ﬁests ﬁrialn would hove

- to be dlscarded baceuss the schbloct's reﬂponsa wes not lqud enough to acti-

vate the microphone, In tha visunl 1line test, the tecturl 1line test, and

the teectusl angle test such trizls vere repaated ister in tha herieno

In the word tast such trisls could of courss not be repeanted becsuse the
subject had already seen ths words end would snticipote them 13 anothar
presontation. For this reason 40 trlals retsr than 30 wors uzed in the

word teat. The average number of trials omitter per subjzct on the word test
wag 3.55. The avernge number of trials-emittedl for the eeav comparisons was
.67. The average number of trials omitted for the dif7isuit comparisons

was 2.8%8. The freouancy dlstribution of nurver of triale omitted is given
below:

gbﬁﬁoguubqwoowrh

Total

[ . .
bl—amub\nmqmso'éi:r: E

Subjacts and Order of Frasertation, The four tests ware administered
to 75 women students enrciled at the University of Rochester. The orler of
pressntation of the four tests wae tho cama for 11 subjeocts. “The visusl line
teat was pressnisd first and wze followed by the Lectusl 1lins test, the t{ae-
tnal angle test snd finally the word tsst. The entire prucedure leosiad cboud

i hour ard 15 mirutea. The &wo smthsras aininlstered all ke tucis.
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Doelsion Timg. This 13 the priansipal resvure derival from the data. A
Thig mosgure lg tho difference bLotiaon the averagze cime 1% tekos to make f
a doglelon cn the 2ifficult dlacrininctions and the average time it takes %
to meke a decleion on the oapy diseriminctions. The gquantity is pomitivoe ‘ E
vhan the diffioult ciperiminatinge tave longor then the eéasy diserimins= 1§
tione. Tha decieinn time roprescnte the incressd in time which is presura- o
biy duc to the pressmee of convlict. Thug, for each test wa coms out with 2 T
doclelon=time scorn represinting the axtont to whiech tho time per triael has z

bean prolonged vhem canfilct is poieent botweon tha alteranstives. . ,f?é
Conflict Timo. The conflic! $ins ie the sverage tilma taken to respond -ifﬁ

o the difficul? discrininstions. Thie mescure represents the time to R
reach plus the .oovges in tipe dus e onafllet, L L
| -

Bees Timo. "2 baae $1.03 in the svorege time teken %o respond on the i
arxy discrimipetions. B,
’ g

Tuie moasure renresants the 4ire romired to mske a dscision when there ) =

1a 1it¢le or no conflict betwaen the slternetiven. Thus 1t constitutes a sé
tasglo value Trom whieh the deolsicn time ir conflict situations should dbe ol
rasgured. . R
¢ ‘ T

Juelelon=Tirs fssidusl. Thls nsesure is the difforsnce betwesn the - -j?
canfllict time mnd the estinated bass time on the rogression line. The effect . L
of this is to moize the mersure cosplotelyr indapendent of its own Vass time. B
%

Tumber of &rmzs. This mengurs is merely ths numbsr of errors occur- A
ring on a test. It was cthalned for only threa teste zince no srrors ‘?
eetdd be counted for the word test. Sines =ny response counld be called R
correcl for thoes trimles in which ths compariesn stlmulus was equal %to the o
strndard, the marlmum possibvle nunlers of errors is twenty-two. %
In Fert I 1t waa found that tho number of errors asrrelated negatively o
with daclelon tiuo. Thess correintlons wers sbout tha magnitude of ~.3 S
(pased on 5L easus). i
This result corvoborated one »f the thooretloal pradictions mentionod 52

in the introdvection. Tho number of orrors will bs usad hare agein to ched” B
on this relstlonchin. ‘{%
FLSULTS ;%

i,

Ixaminer Diffsrsnces. Tho twn czanlners who did el of the tezting F
underwent a feirly prolongsed poricd of treizing before the actusl sxperi- ,'ﬁ
ment sterted. Ths trelning was in ths nature of dincussions of the proce- H
dure, observaticn of oach othor administering the tests, and subsequsnt R
discuagions. AnT necegeary changee in procsiure were made during this pre- “h
v

1iminary period.
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Timasl Tpetuel Tactual LR

i Lins Ling _Angle ' Worde R+

‘ e ' ‘F:E"
Mean Sxaminer 1 39 R 1.73 1.99 1.0 L
[

, @ , w7

l'ean dxgminar 2 - 135 59 1.17 2.26 1.5 T
iy

Diffarence in lisane ».13 /55 o =.27 =25 A
I

COE

N

% 1.192 1.133 Q28 1,000

-
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P ' .23 .26 67 T Lz :;

T

Pixeminer 1 = 5. W,
sxaminey 2 = L. P.

h
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Yrhe time intervals aleng the abeclsras are nov uniform for all curves,
having beon salacted to facilltate comparisan of the shepee of the curves. It
will be osted that negative scorss cceur on three of the tests. . E
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Yumber of srrors. O thres of the taata; visual line, toctusl line,
end tectual angle, 1t was pospgible to coant up the numbsr of errors the

“auhject made. I% will be romspbered thot we ware sble to predict theoreti-

colly that greater desision time should e accompenisd by fawer errors. .
Tha correlation vetween nurter of errors and declelon time wes =.22 for

visuel lino tas¥, ~.20 for the tactual line test, end =.11 for the tactusl
angle teot. honn of these;correlbtions ia hlgh, althoush the one for ths
visusl line test just rerches the 5% level of significenca. The fact that
negatlive correlstlons occnr on each of the three tests, ond that a negae-

tive correletion of abput —~.3 waa founi in rart I seems tc be falrly strong
evidenca thot a negative relatlonshlp rwalxy exlats betwean megnitude of
degielon tim =nd number af erroce.

It is interostiuz %o note thnat no such relmtionship oxlasts batwaen
number of errors and base time. The correletions are .01l for wisual iine
teat. ~.07 for tactunl line test and .02 for testual angls test. In the
previous study mentioned esbowva e corraletion of =.3 wag obteined for the
vlaurl lina test. The beat coacluslon »ns con make fror the pressnt data
is thet there la no reletionehip batween-aumbar of errors snd the megnitude
of btnas time.

Anplymia of tho Word Tast. Un tha words feet, 1n coutrast to the
thres otihsrn, 1t wan not poarib]e o measuie gradationa in the dagres of
conflict betwsen the alterpativss sn en & priorl besie. Ws could only
distinguieh the smsy diacriminatlione aa & group from tha difficult dis-
cimivations as o group. VWhile %ha saey dlacriminatiens probably com=
priee & rathar hemogenesus groun vhore ns ennfliet is prosent, the diffi-
cult discoiminatlons uploubicdlr rreasn® a wide range of lantenslity of con=
fliet. -

We dc have & mararia of Lo degres to which the subiscts agrss in
chocalng the geme worl, Tav a¥ompls, on the enny diseriminetions ell the
subjerts chowsa the some yord, evespt for & of the word peivs whare thers
vag one dlusgresmont. Tho per -ohit of sibjects choosing the same word
varied from 515 tn G55 oa $he J:frisnl® choicas.

' If we can msowe thot the Juzres to which a gioup of ypeaple sgrae amonr
thenszlves, as to tho'méahtnb ol o wopd, ds lndicotiva nf the 2agree of un-
cortelnly vithin the irdlieidgal, tnon %hs parcontage ol subjacts choawlegm
the grme word eould w0 veed zg n wnrsure of the degrss of conflict angendered
by the pair., There “hould be r pricter degres of conflich for sach indlivi~
dusl on those peirvs -fnie thart wia more disegreonsnt vithin the group =8 a
whole. '

We may make thils ¢ienr b o pore spriclile stetensnt of the prepuaed
melyeis. For each 1wir 0f wondis, we tatilated the nunoer nf times ench
ward was chosen. Tl rel.iive feeoveusy of dholes ot the nore franuoent
of the two wirdz wes Lhna enleulntesd. Whis gives us 2 szora witleh cai
renge from 50 o 1.0 & rnagve oF JBD whld dndiscie thet an this padr

-on agual mmber ot ~eonrle aotestid grah word. A sdere of 1.00 would

tadicads that far toia pol~ soorrena rharae tae ease ward. (It pay b
noted hare thr:t tha i~t%ar accsrcel anle for the “epay? dlscricinntlions
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The reliabliitten for the proeccaé aluy vo.e 2aLiuistsd by splitting
tle garles of tirlels lnte tvo halves. Tne tgoryes for the first helf wore
correlrted rpalnatl scires on the zeconi helf. This methsd may be expected
to g88ld lower relinbilities thea the cid-2ven method becrusa sny progresaive
chenges oc2uering i the couwres of the sorles of tricis pould tend to lower
thie correletion. "Trese reliatilitiss /ve baseld uwpon 20 difficult diserimine- -

- tions oad 10 emay itzeriniuations.

Table & presents the uneorrecied reliabilities for conflict time,
declelon time, declslon tine residuals, oxd bess time for each of the teats.
It wmsy Be seom that the reliabllities far confliet £ime snd Dore time ars
uniformly high, ronging from .31 to .93. The relisbilities for deeision
tims ere slightly lower but guilte sstlsfrctory with the mossidle exceptinn
of the tretual lines test which vielde = rellsbility of enly .53. The
reliebllitics for the declsion time residunls are sgain lower as might he
expocted. They ronge from .32 o .76, Yor two of the tests, wisual line
end tzetual angle, the relisbility is still nuite adeaquerte.

TALLY 6
UHCORREOTED RALIARILITI®S

(1st half vs. 28d hal?)
Daclaton Time

Teat Conflict Tirme Docisicr Time {Residuel) ‘Basae Time
Visual line . 84 . .78 NYi .36
Taetual 1llne .93 .53 .33 NCh
Tactual engle .90 .83 .76 .90

Yords .92 .85 .40 .81

Intercorrelations smong Testa. To determine ths extent of “generslity”
or communality of deelsion time amony the various test situationas, wa are
faced with somewhat of a ovroblem. Our besle messure (the ome that hag psycho~
lozlcel meaning) is the messure of decision time. This messure is obttalned,
however, by subtrrcting broe time from confilet time, those last Ewo belng
the onea directly determined in the invsstlgrtion. The subtraction of the
base time dces not serve the purpese of holdinz the besu or resction time
constent cornpletely. This 18 not r problam if one vlows this mossure as the
besie thing in which one ies interested. The fset thet it 1s not independent
of the base time cr~n be viewsd as morely a reflection of the empirical faect
thet there 1s relationahip between base time snd deelslon timw. In other
words, some factors which sre reepons'ble for veriation in Loge time are rlso
responelble for varliation in dsclelon time.

A eritle might, howevar, deglre to mow in ~ddition what the inter-
correlations are among the conflict timee when the base times are held
statistically constaent; that 1la, when all vrristion in the baass times are
removed and bese tlme la made lndependant of declelon time. An argument for
this procedure might be rs follows: If one were {o set up en ideal exparimend,
it might be desirable to select a group of people, 211 of whom had the same
base. time so that the conflict time measurs for this group of people would be
a clear uncomplicated measurs of the incrensed time occaeloned by the presence

~
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of eonflict. -Since we wers unabls %o de, this, psrtial or semi-pertial correla=
tions any be used to ~mrorximete this ecendition. The essml=pertial correle-
tions, or correlations emong residunls maltes the conflict time indspendent

of the bana time on 1ts own test only. The sscond order partial correletions
moies the confliet time independent of both bese times in any correlation.

‘One sho1ld, of course, expect the megnitude of the intercorrelations
to decreasa in the following order:

1. The intercorrelations amcng conflict times will be highest elnce
thoy 'ers actuelly compounded of decleion time plus bsse time.

2. Intercorrelations among the declsion %imes wlll be next in ordsr
of magritude.

3. The gemi=-partial znd pertial correletions will be loweet in ordar
of megnitude since a whpole group of factors are held constent
which ordineorily affect variation in ell the tesgta. -

The intercorrsleticone amorg the bage times will aslso be pressnted for
reference. ' .

In all tsbles of intercorrelstions, with the oxeeption of the second
order particls, tho intercorrelations corrseted for attenustion mre presented .
in parenthesss. The corrections wers mzde using the reliabllities corrocted
by the Spearman Brown Propheoy formula. ) -

The nmajor emﬁhaaia should be put on the uncorrected correlations and
the corrected cormelations ahould be regardsd only as apxiliary and
interproted wlth many ressrvetions for the followling receons:

1. Ths relisbilitieo on which the corrections for attenuetion ere
baped are viewed by the suthors as only very rough approxime-
tions, eincs aplit=helf relisbilities wers used which were corracted
by the Spesrman Brown Prophecy formula.

2. The correction for atienuation eagumes that errors of measurenent
ere uncorrelatsd among the tests. Sinoe a good part of the
unreliability is, no doubt, due to progressive changes in tha form

: of more rapid dscision time as the test progreseed, thore 1is
£00od reason to believe that thls assumption 1a violated.

7., In any use to which the tests many be put, asoms unrelisbllity of
the tests will remaln a fector and, therefors, the correlations
corrected for ettenuation eaem asomovhet lacking in importance.

'4. Stnce the corralations are basel on relatively few cases the
rendom errors may be expected to bo quite isrge. Such random
arrors can produce very great dlstortions -in such corrections.
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Base-Tima Intercorrelations. It will be recalled that the average of
the times taken to respond on the 10 Yeasy” discriminations 1s called the
bess time, The intercorrelations amcng the four tests on this measure are
presented in Table 7. It can be seen froe inspection of Table 7 that the
intercorrelatione for bace tims range from .52 to .,30. All of these correla-

* tiong are significent at the 1¥ level, As night te expected, these data

inZlcate that there iz a fairly high degree of "generality®™ for the measure
of the time to respond in & no-conflict situatiom.

TABLE 7

BASE TIMy INTARCORRELATIONS™T

(= 75 ‘ .
. Visual Taetual Tactual .
_Line Line Angle ' Yordg
Vigurl line - .52 (.53) - 00 (LEW) .62 (.68)
Tezetual line : - .80 (.84) “oBT {.62)
Tastual segis ’ ) - 64 (.70)
Worls . 7 . e
Mean . 8 ‘ G-05 3,60 1.47 -
Sigms .20 3.94 1.86 .38

* The correlations 4in parentheses crd corrscied for attsnuabtlor using
corracial rﬁliabilitiesa

Int:rcorrelationa aran Conflicy Mincg. Table B uyosants the intar-
correlations of confiict time omong tho four tesis. hose correlstlons PSS
from 57 to .83 averazing aboub .66,

" BLE 3
INTEROOR RJLAFIuNH AROHG GOmFLIGT “*IES”. -
(F = 78)
Vigual Teatuarl . Tantunl
_Line Line A Yozds
Visuzl 1ine - 57 {.61) .05 (L7 02 (.87)
Teetuel 1ins o= .83 (LR7) 66 (.63
Teetusl ancle o ‘ . 66 {.Ec)
wards ‘ =
lean _1.%6 7.5 5.7 2,63
Sigma .59 5.1 Loy 1,E3
B oThe torTeLlows s oy sorentlincgn pro o coarracha ) fer o cnngoariiae DELT

eorrectl valieoilli-ern,
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These intercorrelations represent "generallity" of a compounded meas-
ure where time to react 1s added in with incresse in time due to conflict.

The intercorrelations between all the base timee .and‘all the conflict
times can be found in Appendix A, These correlations together with those
presented in Tables 7 and 8 give the complete intercorrelation matrlix for
those mezsures divectly determined in the investigation,

Declglon~-Time Intercorrelations. As indicsted previously the mors basic
dgta here are the intercorrolations of the declsioa-time messures among tho
tests. In Table @ these intarcorrelations are presented together with thc -
meane end sigmas for each of the tests,

The correlatioh coefficlantu ronge from .52 to .59. All of the correle~
tions ere significant at the 1% lovel. The small range for these corrola=
tion coefflcisents 1s surprieing becszuse it indioztes that the degres aof

"generality" is about the same regeardlaes of hqw divergent one teat situatisn
1s from any other test situation within the limits of our experiment.

i

. TABLE 9

DiECISION-TIME INTLRCORRILATIONS*

(N = 75)
Yieual Tactunl Tactual
Line Live - Angle Jords

Visual line L - .52 (.66) .59 (.66) .59 (.66)
Tactual line - .57 (.72) 56 (.70)
Teotual angle : 57 (.52)
Words -

Yean .52 1.46 2.12 : 1,15|

a oh‘6 1093 * 2061 1026 ’

* The gorralstions in perontheses are corrected for attenuation uning
' corractad relisbilities.

Correlantions were also cormouted betwsen baee time end doelsion tiuse
for sach of thes four tosts. It ia recoznized that those correlations heve =
soméwhat spurlous element in them. This spurlous element will have an affact
in a negetive directiocn eince, when base time is large, dsclsion time will
tend to be small and when bace time is omall, docision time will be lerge.

The correlatibns are presented, however, morely for the purpose of showins

that there is some positive relationship baiveen bese time and decision

time. Since the obtained occrrelations ere posltive 2nd falrly high, we esn

be pretty certsin of our conclusions becauss we cbtsin thasa high poslitive
correlations in spite of a spurlous negative elomont. Thesso correlatlomns are:
for the visual line test .55; for the tactual line test .65; for the tcotusl -
angle test .H8; and for the word test .79.
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Intercorrelstione " dslng Doeclsion-Time Rasidusls. These correlations
y2prosant the Intsreorroletlsons emong the confliet timps vhsn each eonflict
timo i3 mede indedpendsnt of the baeo time on the same test. Thia independsnce
iv neecompliehed by eubtracting from each conflict time the walue of the base
t1m0 which 2los on the rogrsesioen llns. The formule usad in the computation
ia:

r - P T - T T + P r - r
Thatwesn residuale = 12 ¥z ¥y VX X¥y V¥ ¥ %Y,

’\/ ' rﬁ"lj (1 ) r"z”a)

'

(“here x repressnta conflict time, and y repressnts base tims)

Thie same reosult 1is s8leo asccomplished by setting the stondard devimtion of
tho confliet tire oqual to 1 and the standsrd deviation of the bLase tinme
~aqurl to the correlation between baece time end conflict time. Thus defining
tho rolationshlp between beass time end declslon time as 0. Decleion #ime
ls then indepsndent statietically from bass time. These correlations ere
preeonted in Tabla 10, :

TABLE 10
INTERCORRILATIONS USING RiISIDUALS*
(¥ = 75) ,
Yisual Tactual Tactusl
Lina ddna JAngle | Yordg
Visual line t - i .32 (.U7) W39 (L) Ll (.70)
Tactuel 1ine - .17 (.25) .18 (.34)
Tectual angle - .32 (.43)
Vords -

®The correlations in psrenthesus 2re corrscted for sttsnuation using
corractod raliabllitias.

‘The correlations range from .17 to .14, It gtill ~vpears thet “generality*
emdng the tests mre all about the eeme. The {luctustions withiz the mptrix
cen undeubtedly de attriduted to chanca.

Intercorrelations [aing Seeond Qriar Fartlala. The previous section,
it will be vemermbared, doeslt with intercorrelations emong conflist tire when
sech confliet tims was indepandent of its own base time and not of any of ths
others. The intarcorrelations among the teste using eecond or&ar partial
corrsletions meke the intorcorreleiions independent of both bras tinmes in-
volved in any single correlmtion. They ere presented in Tsble 11. They may
be seen to be slightly higher then ths intercorrelations emong the residuals.
This increcse 1s practicrlly negligible end 1s probebly a chence affeir. The
correlations here range from .19 to LM,



" are etill opereting. Whethsr or not in an actual'teating situstion one
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: TiBLE 11 |

INTAZRCORRULATIONS USING S4COND ORDER FARTIALS i

(5 = 75) S

L

Tisuel Tactual Tactusl : A T,

. Iine Iira Angle Words i

Tigual line - .33 d2 R
Tactual line , - l19 - 022 ‘ ) T(e“r,
Tactusl angls ‘ - .34 f f:%
Yords : ‘ - i
. - ; ) 1.;

Pt

: -

We have thus dsmonstrated that oven vhen all sourcse of variance *g

4
3

common to Lrae tive ond declslon time are held constant thare is st1ll an
eppreciebls dagroz of comrmnality among the teste. These sources of
varlanee which hews boen held constnant in this menner msy be saquelly impor=
¥rnt in the evdluation of the individual as those sources of warlation which
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ghould leave in these sources of variation (use the dscisgion~time measure)
or eliminate the sources of varlance (use residunlae) ie a prectical prob-.
lam the soluticn of which depends on tho oxigoncies of the situation in~-
?alvoclu

The correiations smong the tests for declslon=times have shown a falr
dagree of relationship. In a practicel testing situetion one might wish to
use tvo tests in conjunction, since such e combination would probably bve
nere relisble 2nd more "gensral." One such correlation wes calculated.

The decision time for the visuel line tost wrs 2dded to the daciaion time
for the tectunl line test. This combinatlon wes correlated with the combin-
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atlon of declsion timo for the tachual angle end word tests. -The combina~ %f
tlons were gsimple 2d8ditione of coded scores. In ordar to have sppraximstely L
squel welghting of each test in a oom‘bine.ﬁon, those tests whose standard Sy
deviations were nsarer alike were palred. - N
This correlstion {visual line plue tactual 1ins vorsus tactual angle .g,’f
plus words) turng out to be .73 for declaion time. Mhen decision rime ~ Y
residuzls ars uaad the correlation 1s .53. Thie represents an appreciable L
inerease over "gensrality" emong eingle tocets. This lncrease might be das A
to incre=sed relisbility, and/or mesguronont over a wider area. B
Aoy

1851nce the aiditions were in temma of coded scores, the standard ¥
deviations of thess coded scores wers considersd. These coded stendard . 3
doviatilons were ons-half the actual standard daviations for the two tactual g3
teste. There was no change for the other teats. *,

A
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21lste are Teonztently froel rith the meesceity of meking dscigions in

wenfliet situetione peorticularly mu:inf aenbat.  If teste ~nd techniques '
could be érxsigned $» measure the A3ffle-lvy with whizh triiness reesolve
confit st sttuatlara, the refirament of werdictive betterica misht ba esxtendsd
“to improee the aeloction of thosa most iikaly t¢ svceesd in marial ' combet.
Tabaratory studlee, repcrted by other frw»stigstors. have besn princinally
concerr.8d with the determination »7 tha “f:nctiénal relationship betwedn
magnitude of decleion-~time and invensitr ¢f econflizt. The presant atudy
represents an atteunt to foouem stientios wpen the gindy of decision-tinme

ir. ralratien to probleme of pilct zelserinn.

Fart 1 of the etudy in this vepsrt degeritse A test, desgignad bo
rsamare the lengih of deciclon-time, whish was aloo smployvsd with three
riher tests in research prsssnted 1n Fexv II. In the orlieainal test tha
nutject was ahown twe Tertieml) linen wrd luvtrvetad to decids whethoer one
Iine waa longer cor shorter then ke sther. Conflict belwsen the ) ternatiwves
a0y provided by uslng stimdl wilch AAffered by small ano nte or were equal
in length. Odd-even T@liabllity coefflclents reaped from .53 for the hass
vime to .bH far 1 , 20 {tha di fforenes betweon the bree *ime end the avarags
of the dacision~timd&“for the & 740 nﬁwnrriﬂon licea). Tinrrelatlon coefCic-
isaty of such maymituds sppapf “io Grdluite feArly satisfentory rliability.

Part Il was dssipwed to ntudy tors speclfieslly the trenerallty! of .
decluion-time, 1.e. wizther dselrion s'mos wesre specific 3o the partieuniasr
confilet altuaticn or ware indlcative of some chorreterolagienl aspect of
she fndisidnel. Thie problsn wes astacsd by destermining the ilntercorreia-
tions ameng declmlon~tires obisrinsd In four cenflict slfustione diffaring
‘n degreae of simillisaity. ' Tha ait. atisne, desifmad to rizid palera o teets
with various degrass uf divergance in qhat apneartd an A priorl grounds e
b reilsvont charsc wristise, wers o) the vieuwsl 1ine Gawvi, (b) tha tactusl
T4ne toct. (2) the srebual sasle tosi, and (d) 4w wopd tent.

Measurea of tegt rellabiiity ware obtained by aplitting the series
of triels for 2ach test into halves, ard correlating the first half egainst
the second ‘half. Reliabllity coefficients for conflict time, decision time, _
decision-time residusls, and base tinme were calculated for edch of ths tests,
The.reliabilities for conflicl tire range from .%4 to’.93; those for decision
tine range froa .53 to .86; those for decision-time residuals from .32 to .76; -
and for base ‘ima from 21 to .92,

Iﬁ accordance wich the original purpose of the study walch was concernad
rith Ygenerallity" of decision time fros ons test io anothar, intercorrsle-
tiong amony the Tour tests were obtsined for conflict time, deeclsion time,
declsion-time residusls, conflict time holding base time constant by means
of second order partials, and bage time. The intercorrelations among base
times end smong confllet times are hignest (ranging from .52 te .%33); the
intercorrelations smong decision times sre next highést {ranging from .52 to
.59); the intercorrclations among res;duala end among secun% order partials

-
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ave lowsst {rafglng from .17 to .44). The small renge of correlation coef-
fielents within any of the correlation matricee appesers to Indleate that the
degree of "generality® is about the same for the four situations within the
limits of the experiment. Such findings do not suggest any decrease in
®*generality" as the pairs of situations bdcome more and more divergent.

The present study has served the purposs of providing instruments
which yleld relisble means of ths way psople react characteristically to
conflict sithations, The. instruments are suitable for field valicdation
against such criterla as pasgzing or falling fiight training, suecess in
serlial combal, and success as a bomber pilot or a fighter pilot.1?

19Tho question hes been rdised relative to the correlation of thage

- teats with intelligence measures. The present atudy was not designed to
enswer this question. It so happens, however, thet scores are evailable for
the 75 women subjects on the American Coyncil on Education examination,

which had teen administered previously by the University of Rochester. These
correlations are es follows:s visual lines, -.12; tactual lines, -.06; tac-
tual angles, =.323 words, -.12,
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