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October 17, 1945

Dr. Dean R. Brimhall

Asat, to Administrator for Research
Civil Aeronautics Administration
koom 5335, Commerce Building
¥ashington 25, D. C.

Dear Dr. Brimhalls

Attached 18 & report entitled "jpbillitv-to-Take-It® Tegtg:
Examiner Differences jpn Validation by Henry 8. Odbert, Lecn Festinger,-
and Seymour Waepner. This report hes been approved by the Committee on
Selectlon and Treining of Aircraft Pilots for transmittel to the Civil
Aeronautices Administration with the recommendation thst it be published
i the CAA Division of Research Technical Series.

The investigation described in this report grows out of the
concern with the performance of pilets under stress and the effort to
identify those whoze flight performence would be handjcapped by resson
of failure to adapt to stress situastions. It is interesting to note that
the findings ere generzlly negetive with respect to the predictive wvalue
of so-called "Ability=-to~Take~It" Tests in the ordinary training situa-
tion, There still remains unenswered the questlion of whether such tests
may heve significance in relation to combat situations. It is hoped that
an opportunity may still be furnished for the followeup of subjecta who
beceme involved in combat situstions following the completion of flight
training.

The investication represents another In the series involving
close cooperation tetween the Committee on Selection and Training of
Aircraft Pilots and the military services.

Cordielly yours,

v/

Morris 5. Vitelea, Chairmen

Committés on Selection and °*

Treining of Aircraft Pilots
MSV:re Natlonal Ressarch-Council
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EDITORIAL FOREWORD

Reseerch conducted 1n 1941 end 1942 by Dr. J. W. Dunlap
end his staff et the University of Rochester on tests of the
Pebility-to-teke-ii" indiceted thet two instiruments showed suf-
fleigat relisbility for use in further research (ses CAA Divielon
of Reeearch Levort No. 11, Februvary 1943). Steps were taken for
the valldation of these teats in connection with an experiment
cunducted et ¥Willlaems College with the cooperation of the U. S,
Navy, under the direction of Dr. Stenley Cobb and Dr. Jacob E.
Firesinger, Maspsachusetts General Hospital.

An analysis of the results of thia study revealed marked I !
differeaces betwoen exeminers in the scores obteined in adminlsge
tering the teste. BSuch findings, as well ea the data on valide-
tion obtained through comparison of test results with various
criteris ars embodied In the present report,

Acknowledgment 1is mede to the Project Directors, Dr. Stanley
Cobb and Dr. Jacob E. Finesinger, for undertaking the adminiatra-
tion of the testy end to the U. 8. Ravy for furnishing the sub-
Jects for this investigzation.
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SUMM&RI

This report is concerned with differences in test results obtained hy
five examinera in administering two tests designed to measure resistsnce to
pain and fatigue. The tests, tentatlvely designuted as measures of "ability-
to-take~it,” had bean developed by J. W. Dunlep and others.at the University
uof Rochester. They were included In & battery of tests edministered to cadeua
at the Navel Flight Preparatury School at Williema College in 1943.

The appearance of apparent differences in the mean scores obtained by
the five examiners made it necessary to analyze these differences in some
detail.” The resulta of the analysis sre presented becauses they emphasize
gomg of the difficulties in atandardization of this type of test.

One test employed a Smedley hand dynamometer which wes modified to glve,
in addition to the usual measure of stremngth of grip, a signel indicating
wvhen strength of grip fell below an arbitrary setting. The subject was re-
qQuired to exert his maximum grip twlce with each hend. The instructions
then required the exsminer to st the signaling apparatus at 60% of the
stronger of the two grips for & given hand. The length of time was re-
corded during which the subject was able to maintain his grip sbove this
setting. This time wessure and the messure of strength of grip have both
been sutjected to analysis.

The second epparatus employed wes a constant stimulus shocker. The cur-
rent the subject received was regulated by the examiner, He recorded dial

" readings for four steges of experlence which the subject wes required to re-

port1 (1) when he first felt anything at all {threshold}; (2) when he first
felt pain (painfulg, (3) when the shock was "very painful® but he couvld stend
more (very painful); and (4) the terminel point when he called fgr the current
to be turned off (terminal)., These four measures heve been anelyzed for each
hand.

Analyses of variance were performed for 12 measures to determine whether
there were siznificant differences among the mean values obtained tetween
five examiners., For 11 measures the differences ware such as would be ex-.
pected by chence less than one time in 100. Differencss &s learge as those
obtained on the twelfth measure would be expected by chance only five times
in 100. Application of t-tests revealed no significant differences between
Exmminera & and B who had been trained in the office where the testa were
developed. These examiners wére, however, in general, significantly differ-
ent from the other exeminers. The other examiners also showed & large pro-
portion of significant differences among themselvea. Differences were also
observed among examlners in ths reletiuvnships between first and second meas-
ures of gtrength of grip. Intercorrelstions emong the measures on each of
the tests showed no appreciable examiner differences.

The observed differerces arose even though the verious examiners wers
all well aware of the need for standardized conditions. A number of eircum-
stances are reviewed which may account for the striking differences which
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were observed, including variations in examining proceydures, changes in the

' seguence of tests, apparatus fluctuastions, and change: due to discussion

among the cadets, etc. Standardization of testing conditions and the pre- 7
liminary treining of exsminers are probably especielly” neceassary in tests

. of thie sort which depend in & great meagure on mainteining a uniform atti-

tude in the subjectn.

On the basis of the differences among the five examinerg, it was in-
advisatle to combine the data for the different exsminers in correlating

the results with success in flight training. Velidastion was done separately

for Cxsminérs D and E by correlating measures on the tests with success in
flight training through WI3, and for all date awvaileble to June, 1945.

. Further, & speclel enalysis was done of flight fallers since the test find-

ings were not considered likely to predict all caupes of elimination from
flight tralaing.

The bigserial coefficients of correlation for the hand dynamometer
measures (including all eliminations to June, 1945) were low and in a pos-
itive direction. The biserial coefficients for the constant stimuluas
gshocker were wniformly low and in some instances, negative. Analyses of -
variance comparing means of péssers, meens of -flight failers, and meana of
"other fallers” for the two tests showed few significant P-values and re-
vealed that the flight fallers were not uniformly lowar than other fallers
or passera.

The evidence based on the magnitude and direction of the coefficients
for btoth examiners for the summed grip meassure and the summed time measure,
a8 well as the evidence from the enalyses of warlence, may suggest that the
hand dynamemeter test is tepping some aspect of behavior related to success

in flight treining, although the present data do not indicete that the meas~
ures in their present form would incresse the effectiveness of astablished

. tast batteries.

|
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®ABILITY-TO-TAKE-IT" TESTS: EXAMINER DIFFERERCES AND VALIDATION

IRTRODUCTION | ‘.

An importart consideration in introducing tests into & large~scale
teating program 1s the sssurance that different examiners will obtain uni-
f.rn resulta. Even when special efforts are mede to standardize ths 1nstrue-
tions snd methode of administration, & field trial frequantly reveals unan-
ticipated differonces ameng examiners. The present study, which was under-
teken to validate two tests as predictors of success in flight training,
revealed such large exmminer differences that satisfactory validation was
not possible., Thia report therefore places malor emphasls on the analysis

of differences in scoress obtalnad by five exai:iners in edminietering two tasts

of resistance to pain and fatigue. The report concludes with validation data
for the cases tested by two examiners.

The two tests, tentatively ueaignaued a3 measurss of Wabllity-to-take-
it,® were developed by J. W. Dunlap and others at the University of Rochester.
A study of the reilability of several such testsl led to the recommendation
that two of them be validated.? The data analyzed in the present report were
derived from & vallldation study undertalon by the Committee on Selection and
Training of Alrcraft Pilots, with the cooperation of the Unlted States Navy
end of ianvestigators from the Meszachusetts Genersal Hospital.?

APPARATUS ARD PROCELURES4

apd « A Smedley hand dymemomoter, which ylelds a4 mera-
ure of strength of grip, has been modifled to give, in eddition, a sigral
indicating when strength of grip falls below an arbitrary setting. This
arbitrary setting can be adjusted for ezch indiviguel.

lpunlap, J. W., et al. Tegts of the "Ability to Teke It.* Rashinztom,
I' C.: CAA Divisicn of Ressarch, Report No. 11. Februsry 1943,

2A preliminary validation study of the hend dynamometcr tost end the
constent stimulus shocker test was made early in 1342, when the two tests
were administered to 195 Civilian Pilot Training etudents in the Stendard
Testing Progrem. Results of the investigation hseve been presented to the
Committes on Selection and Training of Alrcruft Pilots by M. J. Wantmen in
two prcgreas reports: Preliminary yepoirt on tha valldity of the fability te
1ske it" tests, May, 1943, and nd_renort on_the vsl f the 'agilggx
to-take~it" testg, July, 1943. Coo;es in Committee ’ilea.g

3cobb, S., Finesingsr, J. E., & Chapple, ©. G. Mapual for the Cobb-Fine-
slnger gtgdz on_the clasgsification of rilota. October, 1943. (Copy in Cow-
rittee files.) ‘

4The descriptions cf apparstus and proceduvres are quoied in part froa
the report by J. W. Dunlap, et al., 11i1d., with scme technleal medifications
suggested by J. D. Coskley, one of the co-autHora of that atudy,
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Teo amall flagh-light cells ars sbtacled to tha beck of the dynsmometer.
These batteriea supnply the currest for a buzser, & red lizht, and an amber
1ight attached to the dlal facs of the inatrument, A smell sttachnent on
the face of the dlal mekes it posaliple to wery the point on the strength-of-
grip scsle at which the bugfzer, the r=d light, and the amber light are
activated. The relations of ths buzrzsr and the two lighta never vary among
thsmselves, but the three, as a unit, can be shifted to any position on the
disl. A complete clrcult is formed through a rider which moves forward with
the indicator hand. Thus, if the attechment is set at thirty units on the
dial, the amber 1ligh%t will show when the indicator hand shows a grip of
25-37 kilogramsz, the red light will come on st 32-34 kilogrems, and the
buszer will sound at thirty kilograme.

Procedure -in_Adninisteripg the Hend Dynsmometer Tegi. Fech subject was
aiked to exert his maximum grip, first with his preferred hand and then with

the other. Two readings were taken for each hand, These rzadings were used
a3 a base in determining & setting which the subject was required to main-
taln a8 long ms possible. 'In this determination, two examiners (& & B} used
the stendard procedure epecified in tihe instructions (see Appendix A) The
other three examinars (C, D, & E) used & modified procedura,?

8. Standerd Progedure. The exealner aset the buszer to sound at 60% of

the gtronper of the two grips the subject exerted with the hend be-

ing testad, The subject's tesk was to keep the indicator hand of
the dynanmometer above thls point so that the smbar light remained
on., He was not to ellow the instrument to touch hls body &t any
tima, The red light flashed on &s & warning to ths sublect that he
was relaxzing his grip. The buzzer was the 3aigaal that the teat was
over for that hand, The exsziner recorded the total time for each
hand from the atarting point until the sound of the buzser. At
leest ten minutes intervened between hands.

b. Modif;ég Procedure. The exsminer set the buszer to sound at 60% of
the average of the two gripmz the subject exerted with the hand being
teatad. The onrraediiTh wea niherwise the sana.

Mengures Analyzed in the Hand Dynsmometer Tept. The following measures
obtalned in the hand dynemometer tept have been mnalyred;

a. PFirst measure of strength of grip, preferred hand (in kilogrems)
b. Second measure of strength of grip, preferred hend (in kilograma)
c. Length of time grip wes maintsined, preferred hend (in seconds) °
d. Length of time grip was maintained, non-preferred hand (in seconds) -
' [ 4

Two measures of strength of grip were recorded for the non-preferred hand,
but these have not been analyzed in the present study.

o

5The change in procedurss occurred when the two exsminers provided by
the Committes were forced, by unforeseen circumstances, to leave the project
before replacements could be thoroughly trained in the administration of the
tosts.,
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The fongtant Stimulus Shocker. The constant stimulus shocker used in
this atudy furnishes a peak eurrent vz gying from 0.0 to 11.0 mililamperes

whan connected with a 110-volt sourcas. This current is secured from a
500-volt transformer and ie rectified in a current-control tube. The oup-
put of the stimulator is connected to two electrodes, each of which is im-
mersed In a geparate beaker of saturated salt solution., The subject com-
pletes the circuit by inserting two fingers of the same hend in the two
beakera. A acale on the front of the instrument indicates the amount of
current used. A false rider ia cerried by the current-regulating knob of
the instrusent and indicates the meximum current used.

recedpre in r Co tim ker. The examiner
told the cadet the generel purpose of the test and examined his index and
middle fingers for cuts and hengnaila. If defects wers found on these fin-
gers, othera were selected. Gollodion was usad 1f neceasary to protect minor
cuts. After beling blindfolded the cadet was given further instrvciions. He
was asked to report four stages of experience as the examiner turmed the knob.
at & slow constant speed:?

a. When he first felt enything at ell (Threshold)
b. When he first felt pain {Painful)
c. When the shock was "very painful®™ but he could stend more {Very

Painful)

d. The terminel point when he called for the -current to be cut off
(Terminal)

Messures pnajvzed on C t St cker. Millisampers readings

were teken at the following pointe:

a. Threshold, prefarred hand

b. Painful, preferred hand

¢. Very painful, preferred hand p
d. Terminal, preferred hand

e, Threshold, non-preferred hand

f. Painful, non-preferred harnd

g€« Very painful, non-preferred hand -

h. Terminal, non-preferred hand

: n d steri gsts. The tests were administered in
. the following sequence: :

6The shocker used in the earller study furnished a maximum peak current
. of 9.6 milliampores. It was otherwise similar to that described here. Speci-
fications for its conatruction ars found in the report by J. K. Dunlep et al.,

OD« C; .

7The exaniner was to have practiced turning the current-regulating lmaeb
at the rate of one complete revolution every 60 seconds. The instructions
indicated that he should have practiced this with & stop watch upntil he had
an error of not more than 4 seconds. (Instructions for administration of the
test are presented in Appendix B.)



being given ten minutes after the corresponding test with the preferred hand.

FIE - PR
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a. Strength of grip, preferred hand

b. Strength of grip, non-preferred hand

¢. OStrength of grip, preferred hand

+d. 8trength of grip, non-preferred hand

e. 7Time of sustained grip, preferred hand

f. Constant stimulus shocker, prefsrred hand

(10-minute interval)

g€. Constant stimulus shocker, non-praferred hend
h. Time of sustained grip, non-preferred hand

Steps g and h were raversed .for the first 114 Eubjecta, each of thase ateps 8

Subjects. The subjects wers 592 cadets in the Nawel Flight Preparatory
Bchool at Williams College. Forty-nine records were rejected for the rsasons
indicated below: )

' 8mall number of ceses per examiner 20
Incomplete dete ‘ 15
Sprained wrist or sore finger 10
No effort (hand dynamometer) ’ 2

Directions misunderstood 2

ers. Eight exanminers were used in the aduinistration of the
*Ability-to-Take-It"Tests at Williams College. Results for three examiners
who tested a total of 20 cadets have not been treated in the preseat enal-
ysis. The five examiners whose results are here anselysed were all young
men. Examiners A and B had had previous experlence in the work on ths
"Ability-to-Take-It* Tests at the Univeralty of Rochester. These exsmincrs
tested the firat 65 cadets for whom complete data are aveilsble. Exeriners
A and B left the testlng program at the same time. Examiner €, & persepent
member of the astaff of the Massschusetts General Hospital, tested 29 subjects
until Examiners D and E took over the aduinistration of the "Ability-to-Take-~
It" Testa., FExsminers D and F alternated in giving the tests until) ths end of
the program. The 543 oases used in the final anealysis were dlvidsd as follows
amony the five examiners:

~

Examiner A I7A
Examiner B 19
Examiner € 28
Examiner D 221
Examiner B 231

.

3The change in the sequence of tests was reconmended by the Executire :

" Bubcommittee of the Committee on Selection and Training of Mircraft Pilots

to correct an oversight of the Technicel Alde, who hed proposed a ssquence
which departed from thet used in the originel investigetior.



EXAMINER DIFFERENCES

Analyeis of Varisnce. A casual irspection of the means of the various
exauiners revesled rsther large differences. Accordingly analyses of var-
lance were psrformed for each mezsure cn each test to sgs whather these
differences were significarnt. Tablea 1 end 2 present the means for the
exaniners, the quantities obtained the zpalysis of verlanuce, snd the P=-
values for the sn2lyuls of varisnce. .

All the anglysrs of veriance show Pevzlues siznificant beyond the 1%
level, except that Tor the first meisure ¢f grip with the preferred hand
on the hend dynamomstsr test, vhich wee significant at the 5% level. It mey
be concluded that there are real Aifforeican among exsminers for each of tha
measures on eech of tha testa.

Application of t-teatg. Tebles 1 and 2 also present the t-valuss for
the differences btatweeon pairs of swaminars bzsed on the error term from tha
anslysis of varisncs. The t-tests revesl uo significsnt differcnces betwesn
Fxaminers 4 end B. Ersainerg A and,B ar2 in general significeptly different
from the other examlncrs. The other ersminers also show g large proportion
of significant differences among themsslves,

Curulaetive Tebles, Tebles 3 esd 4 =re prescnied to indieats in & dif-
ferent way the megnitude of the differences (for the preferred Land} in the
two scores criginelly recémmended es meucurea of the fability-to-teke-it.®
Table 3 shows, for sach exariner, the per cent of cedets scoring at sxd be-
low given lavela on the wmeasure of time of grip on the hand dynamomstsr. IT
mey be seen that all 23 gubjects testesd by Examirer C held their grip l-mgr
than 40 seconds, wharees approximately 607 of the subjects tested by T aminzis
A end B held thelr grips 40 saconds or less. The corrzspondivg sercentages |
for Fxeminers D and ¥ are 237 and 2%, OSimilar coupariszons mey be meds ab
other levels.

Tabls 4 givas similer Information fer Lhe terulnel score on the ooisboal
stimulus shocker., Prectically sll subjesls itosted by Frewliners A an? B
scored 8.0 or lower. g&pproximetely half the sullzcels terted by the otler
lhree examiners scorsd avove this point.

Further Freaination of Hord ™wemoreler Test. On strength of golp the
second measurs could be cxpceted o br luscr then the first messuve beceuss of
fat{gue effects, Inimwction of the mzan w0l ::3 on the hand dyramometer test
(Teble 1), howevar, ghowd thed tha Ciffercurees betveon the firsgt and secornd
measuras of strength of grip ere not urlfcrmiy in the poame dirsction fer 8l)
exeminsira. Tabla 5 pregentg t-tegis for th. differences betwesa flrst aad
second measures, All the exeainers, swcopt £, show the expected decreoscse to
a pignificant degrce. Fraulner J shoms oo fucrenzo from flrct to second tosti-
ing which approaches gignificence. Ib sozns plaus’ble to euppeze thed Bmewlier
C introduced some varistisn Ints the tine zejusnce or uwotiveticn of the sublonw
to heve this effect.
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PER CENT OF SURJECTS TESTED BY EACE EXAMIMER WHO FELL AT AND BELOW

TABLE 3

EACH LEVEL TRDICATED OF THE HAND DYNAMOMETER TIME AMRASURE
- (PREFBRRED FAND) )

160,04
0.9
41,8
A5
59.1
£3,2
3{) BL
12,2

6.2
ba 8

&by

100 .07
GL.7
86.5
84.72
8.2
68 A
63.2
2.6
3.6
26 1
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CERCGENT OF SURJELLS "ESTEL BY AUl EXAMTIXSE ¥40 FELL AT AND BRLOW
EACH LEVEL THUICAYED OF TrE T90:VNAL SCGHY OF THE CONSTANT
STIRILUS SFOCRLR - URNFERTED AAND)

S0ER 2 2 2 y A
119 e, 100,0% 100,04 100,04 100 0%
00 - 977 89.3 79.2 89.6
9.0 L . 78.6 2.8 81,0
89 97.7 100,07 53.6 48,0 52,8
70 93,2 39,5 35.7 22.6 25,5
&0 63.6 73.7 2.6 1.3 11,3
. 5.9 L7.7 A7 4 14.3 5.0 4.3
‘ 2.0 2¢.0 26.3 3.6 2.3 1.7
3.0 15,9 0.5 .9 Lok
2.0 4a5 10.5 .5
: 1.0 2.3 5.3
' 0.0
H L4 19 28 221 27
\‘L&.
TARLL 5 | '
DIFFERENCES BETWEEN FIEST AND SECOND MEASURES
s OF STHERGTH CF GRIP ,
- il “g.
Eamipr  F L7 3 B
A o 9B 1,960 05
B 19 2,16 3,085 (.01
! C 28 3].575 20013- ’ n%
1 D 221 1,27 4.8 (.01
: E 22 Y 3,000  <.01



inspection o1 vhe mesno 2l Lze dlvs aeaserss on the nand dymamcmeter
test showa both Ineraasez end datrrases frem the preferred to the non-pre-
ferred hand for the different ewumineis,

Jrom preferred to ach-preferred heovi,

Examiners 4 and B show decreases

wirich approach algnificence (Table 6).

Examiners A and B ars the cnes who were previcusly observed to resemble

the others., The other three examiners all show
increases, one of which isg clearly significant. It may be safely assumed
that tha vrocedure of Examiners A end B varied scmewhat from the procedure
used by Examinersa C, D, cnd E.

each ather &nd diffser frow

[ ]

TABLE 6

DIFFERENCES BETAREN PREFERRED AND NON.-PREFFRRED
HAND GR TIME OF SUSTAINED. GRIP

M _-M

Exaniner _N, po-p . P
. A &L, 2,70 1.4978 .06
B 13 7.00 2.229 . 04
c 28 2,43 .568 .58 -
D 221 3,39 3.000 <01
E 231 "1 4-"{7 ¢ 1-321‘; ’ 919
Intercorrelationg Among Measures on_ the Hand ngggggefér Tegt. Table 7

presents Iintercorrelations among me=sure3 on the head dypamometer test for
The correlations between first and second measures
of strength of grip reveal no marked examiner differences, ranging from .81

each examiner separately.

tg .91 for the five examiners.

These figures might te taken ae indicative

of the degree of reliability of the measure when test and retest-are sepa-
rated by a ten-minute interval.

The correlatinne between time measures on the preferred and on the non-
preferred hand range from .11 to .67.9

i

Correlations between the time measures &nd the measures of strength of

grip hovaer about rero.

Intercorrelationg Among Measures _on the Constant Stimulus Shocker.
Intercorreletions among measures on the constent stirulus shocker are shown’
in Table 8 for each examiner aeparately.
tions are positive, ranging from .15 to .93. Examinstion of the table reveals
no very marked or consistent examiner differences in the.size of the correla-
tiona., There is perhaps scme indication thet correlations between correspond-
ing measures on the two hands are more uniformly high for Examiners A and B
than for the other examiners,

It may be seen’ that &ll the correla-

9Theaa figures may be compered with correlations of .51 and .49 betwsen
time measuree for right and left hands, reported in the study by J. . Dunlap

et al., op. cite.

ot
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TABLE 7 -
INTERCOREEIATIONS OF HAND DYRSMOMETER MEASURESH

Grip, First Grip, Second Tine, Time,
Pra= Messure, Pre~ FPreforrsd Non-pre-

. Examinor ferred Fapd  ferred Fand _Baxd ..  fexred Fand

Grip, A - .85 .10 T W05
Fuﬂt B - .91 c% 'a05 !
HOIBI.‘II'., c - -89 ' -012 010 *
Preferred B - 85 =05 D4
Hand E ' - 11 .00 .03
Grip, A - - 02 13
Sevond B - - «19 - W04
Measure c ‘- - S =eld = 04
Preferred D - - ' .03 05
Hand E - - =02 207
A - - - 39
Time, B - - - 67
Preferred C ’ - - - 11
Rand . D - - - 046
E - - / - 51
. A - - - -
Time, B - - - -
Ron= c - - - -
Preferred D - - - -
Hand E - , - - -
A + 53,09 52,11 7.3 33.6/,
B 53.32 51.16 36,63 29,63
Hean c 52.71 54,446 67,43 69.86
D 53.61 - 52,32 50,35 - 53,74
E 55.25 . 54.41 46,70 48.17
A 6,24 - 5.63 12,02 .44
B 6-” 5-81 150% ‘ 16-75
f' c \ 7-13 6'73 17Q03 16032
' D 7.25 7,31 15,27 16.93
E 7.01 6.56 17.11 17.01

#*Number of cases for Examiner A is 443 B, 193 C, 28; D, 2213 E, 210

’ ’
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TeBLE 8 -

IRTERCORKELATIONS OF CONSTANT STIMULUS SHOCKER MEASJRES*
PRFTERCED [ARL NON-PREFERRED HAND

e nio g m o

(=R =~

DHTDDM Y E DY o=

o=

Very Very
Fxam- Thresh- Pain- Psin- Thresh~ Paln- Pain-
iner oid ful ful ~ Terminal old ful  ful  Term :
A - 047 046 150 o73 .53 150 -n
* B - ) 57 L] 57 957 oC;]- [} 53 551 .45
ThreBhO].d C - o1+3 -M) 037 -76 039 038 -36
D - .39 '33 '20 -59 035 028 |18
E“ - o34 39 25 56 «29 22 «20
F A - .33 .71 49 823 T4 56
B - .92 078 -50 -36 078 071
Peinful -C) - .7 67 43 69 64 57
D‘ - 086 463 .25 063 .65 047
- 185 064 023 065 062 15?
A - ogg .!&6 .30 .32 073
VBI‘.Y ’ B - 033 .&L 87 ,-34 «78
P&inful C - ¢36 147 -69 -83 -79
D - o% 023 I68 -75 '59
E - +20 «37 .72 73 69
A - DTN R, ¢33
B - -25 176 0%0 .83
Termina.l Cc - 156 -67 085 392
p - .15 .53 65 .79
E - 023 061 168 030
A - 64 68 «55
B - 11&6 -% 017
Tareshold c - 58 51 «56
’ D - '34 27 .16
E{ - 442 035 -3‘0
A - 91 75
B ; - «93 Rl
Painful Cct - 76 70
D bd .85 -54
E{ - .87 63
A - -90
Very B - i 9
Painful C} - «50
' D - - .63
E} - .31
A . -
Terminal ) -
. D -
E,
A) NIA 2.11 3.61 5el5 67 2.15 3.5 4.%1
B .59 2,33 3.61 491 .53 2.52 3,51 450
Mean ¢ 1.33  3.55 5.93 7.60 140  4.08 6,29 7.90
D 1.4 4.4 6.6 3,31 1l.46 4.09 5.63 7.38
E 1.91 4L.,97 6.64 2.00 1.9 4.30 6.42 7.87
A 15 1.15 54 1.30 17 93 1l.33 1.60
B <12 1.28  1.43 1.7% «10 1.26 l.46 1.65
g Cc .35 1-29 lo'?l 2-10 lu 1.54 1-% 2!26
28 1,55 1,82 1.89 ° .29 1,26 1., 1.76
F .28 1.1 1.38 1.60 32 1,22 1l1.37 1.57
*Runber of cases for Exewiner A ia 44; B, 19; C, 28; D, 2213 5, 221



A rough indication of trends in the data may be obtained by dirscting
attention towsrd the mld-correlation in each group of five., ¥Five of thece
correlations are .30 or highers

a. Terminal (prefarred) and Terninel (non-preferred)l®

b. Terminal {preferred) and Very Painful (preferred)

¢. Terminal (non-preferred) and Very Painful (non-preferred)
d. Very Painful (preferred) &nd Painful (preferred?r

e. Vory Peinful (non-preferred) and Painful (non-preferred)

The tendency may be noted for the highsr correlations to occur between cor-
responding measures on the two hands eand between adjacent measyres on the
seme hand. Correleticns of threshold messures with other wmeasures tend to
be the loweat in the table.

Correlations gatnaen the Two Testg. Correlations between the two tests
are presented for each exmeminer seperately in Teble 9. They range frox -.83
to .42. The general tendency is for the correlations to fluctuste abcut zero.
There is no evidence of consistent examiner differences or of any consiatent
relationship hetween the two tests.

DISCUSSION OF EXAMINER DIFFERENCES

Examination of the data on the two TAbility-to-Trke~-It* Tesgis has re-
vealed marked differences among the scores obtalned by subjects tested by
different exsminers., Conslderation of possible explanations of these differ-
ences will be divided into three sectlcns: thoso applying to both tests,
those specific to the hand dynemometer test, and those specific to the con-
atant stimulus shocker.

Factors Applicable to Both Testp. The following fectors may be con-
sidered applicable to both tesmts:

a. Discugsion Among Subjects. Whalle all subjecta were told not to
discups the tests with other cadsts, this instruction may not have
been altogether succegsful., If such discuesicn among subjects -
occurred, it might have resulted in svstematic chenges over w
period of time. Such changee might show up in differences amone
three groups of subjects: thnse tested by Examiners & end B, those
tested by Examiner €, and those tested by Examiners D end E, There
was precticelly no temporal overlap in the testing of these thras
groups {the only exception being that Exeminer D tested his first
four subjects while Examiner C was still testing). It will bc noted
that on most measures Examiners A and B obtained lower scores then
Exapiners C,.D, and E. On the constant stimulus shocker the scores

" obtained by examiner C were all significently higher than those ob.

loborralations between terminal meesures on_preferred and non-proferred
hends range from .79 to .92. In the study by J. W. Dunlsp, correleticus of
«34 and .79 were reported betwsen terminal messurea on right and lef't hends.

{
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STINMULUS SHOCKER MEASURES*

Tirreghe
__"0
RS
L L2
O
.16
~ 04

20
RENY)
29
Jig
Y ¢

&

a4
B
22
-, 17

13
.13
b
10
e

Fain
Ll

el N

05
48
.17

00

CONSTANT STINULUS SHOCKER
" PREFERRED HAND

*Rumber of rascs “or Examiner A la 44; B; 19; C,

T
) ;‘;5-,}(3'5'
' NON~PREFERRED HARD E
Very - Very :
Pain- Thresh- Pain- Paine .
Sl Zermipal _0ld _ful Ll fermdmal
ﬁBO Ll 36 \ Gm D% 043 039 ! ':,k:
=a07 =07 <03 =022 =.25 = 23 i
032 .19 02 27 .20 23 N
.16 .19 A 25 24 .22 i
=15 w19 L7 .06 217 .19 E
,32 37 27 A3 4h .39 :
= .25 "—:18 "am "'-38 “037 ~ .33 f_
.28 16 06 A S <19 »21 B
217 17 14 25 27 07 .
odd 15 09 203 12 1B "y
ol? 118 309 0.22 026 o25
o UOL uzlp '-"63 005 005 1“ _.“‘
’ “'\318 g 19 mDB “'012 ";0’? 926 o
.:\06 -12 bl ‘03 cm am .;06 .
~.03 2G4 =.10 .08 .05 > o Q4.
,03 09 02 A2 - 12 Al N
A L2 =352 -1 .05 .22
i 31 <18 ,08 217 30 »
.;1:‘—‘ 17 - ;,08 ‘am nl]- olll- o
A0 05 <03 .02 07 7 e

28; 0, 221; E, 231
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tainad Yy foagbiers ;o oond 00 T oueves ontuinnd by Examiners D
gud B wers sene all hirmel Uoan hese outoined by Evapiner O
althoup 0t sliveys signitf.coiiy so. Un the nend dynamometer
test Exaniders ~ end ¥ obtc.ned tipe jcores glgnlficantily lower
than thes-=-of c:2 oXher esxenlinars. Examiner ¢, however, obtained
gcoreg si-nlficorily aigher tuan those of Fxaminers D ana E.

b. Variationa ig Calibrs of Cadets., I1¢ is possibie thet itnere are
differenczs irn ihe . piality cf ecadets tested by different axemin-
ers. 'Thiz poss’bilily could bHe checko€ In part by referring to
the crigi-=el Hawvy selasticn date on tne cadels,

Three kinds of seleciion dava wepe availabler {1} A4 Flight aptl-
. tude Rating wanich conglsted o & combination cf scores cn the

Tegt of echani:al <uoorebension unpd the dlographicel Inventory.

(2) The fviation Classifiecaiion Test, This was a test of genseral

intelligence which wig fownd o predist ground school performance.

{3) The Tust of kechwical Ccopreienziun. This wes s test of the
" abillty to herole teeilier -o/sienl concepts and hes been fouad to

predict vitlmzt: stiviess or Matlure 1y £1ight training.

The seores on thess ¥avy ssigetion 1ueme were ured %o evalukte
whether tae differenrt exemniiers tested cadets of z different guali-
ity. This eveluztisi wag n-de by the method of enalysis of variance.
Since therve were no Jdifferences between Exeminars & and B, end aiso
between Exemirera I' 2and E on the "inility-to-Take-Ii" teats, the
ceses of Zxaminsr A ®ara grouped with the cases of Fxaminer B, and
the cases of Exuminer D wersz grouned with cases «f Examiner E in
doing the enalvszis. Onpe enalysiz of veriance was done for each
of the three kands of Navy selection data, In the case of the
Flight Aptitude Ratiag, the lstters were assigned numerilcel walues:
A:=21;B -2:C =930 545 aad E = 5. The results for the three
analyees .f verience are prssented in Table 10, The examiner dif.
ferences i btelinad con the fAbllity~-to-Taka-It* tests ceanot be ac-
counted Sor by differences .a the guality of cadets tested by the
diffurent examiners, in so far as these three kinds of Navy selec-
tion dats are messures of Lne quality of cadets fested.

¢. Training of Exeminerz. Diiferencses in the treining of exemirer
mey heve fPecled many deteils ¢f acdzinisvration in both toata,

e - N L T Lt L A ——— O 2 e, A WL S A Lt e R AT S o B L B e L ol LTS

111t 18 {ntez:ating to note thui the tiwe messures obteined by Fxsminere
4 and F {between 1) end 37 seronds} ire considerstly lover than those reported
in the sarlier siviy (77 secondas for bLath cigot ana left henda)., It may o¢
goubtew thet much oF this differsace could bz accounted “er Ly the faei that
the sentings *n the earlier study +o-n detarminec by the strongest o) thres
grips lnatead of s ithe gtrocper off Ywo,  Z-onres ohtalwel ty Fxaminsos £ 2o
B on the constant atimuius aha:ker‘quresnand rather olosely Lo thoge vern rted
irr the earlier study. 7Thnis corresco.denc: .aky nct be impertant, however 9z
a cifferent shocker wes ,umed ia the _crlierc srtudy

v
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TAELE 10

DIFFERENCES IN QUALITY OF CADETS TESTED BY DIFFEHENT
E¥AMINERS AS EVIDENCED BY NAVY SELECTION TESTS

Verisnce Variance

Navy Selection within - between ‘F= ., P=

Test Ezamipner _N Mean Examiners Fxaminers value value
Flight Aptitude A + B 63 2.62 Rot
Rating c - 28  2.M 1.26 1.96 1.5  Signif-

D ¢« B 422 2,87 . icant

Aviation A + B 49 15,53 - Net
Classifica- ¢ 24 75.83 217.46 102.17 0.47 Signif-
tion Test P +« £ 338 T7.08 icant
Test of A ¢ B 53 a.81 Kot
Nechanjical C 26 54,3% 30.27 26,90 0.89 Signif-
Compsrehension D + B 423 r*2.57 - icant
None of the enalyses of veriance gshor sigpificant F-valusas. ' .

1

Exarmipers & and I sera botr !rcn the Statigtical Gffice ai the
Univarsits of itecuizster, whera the tests were daveloped, Ope of
ther ad a goed deal to do with The conatruction of the tests and
the develcpmernt of the preocecires. Both had Seen thoroughly traivned
in the eaduinistratlion of the fagta. Tas trainlig for the other
sxauiners nuis not equally systeratic, although the administration

of the tests was digcuseged with thon in detail &nd all tests were
administered with the ald of writtzn instructions, including ver-
batim inslructions to the subiects.

d. Persgonality Differences Among tag Examinsrs. It appears possible
that in tests of the present sart parsondality differences among ex-

aminars might aficct thelr rapport with the sublects or the degree
of effort they would elicit, evan though 81l e¢xsriners followsd the
same verbailm instructions to the sabjecte.

Factors Specific io the Hang"ﬁxn&pometer Test.

g, Method of Determinipg Setiinu for Maasura nf Sugiaiped Crip. It hss
eiready Leen noted that Exaninera & and B required gsubjects to heold
a grip 607 of the higher of the two grips achieved with a given
hand in the earlier trials, whereus the other examiners set the re-
_fguirement st the eversge of the Lwo grips. The average valuea of
gtrength of :rip were semewhint nigsher vor Fxswiners C, b, end E,
however, wibtl the resullt bthel a2 cottings for the five examiners
were not grveatly iifferent. "' werape ssttings actually usged
wace OOF of the followling val i

2 Tk
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Ce

Examiner A
Examiner B
Examiner C
Exaniner D
Examiner E

53.80
53-74
53.58
.52-%
54.83

Thus it hardly seems that this difference in procedures could
account for ths large differences observed in the time measures.

Yariat

» It appears pog-—

sible that examiners mey have started the stop watch at different

points in testing strength of grip.

specific on thia poin
.-

t.

The instructions ere not

3, The instruections

for the sequence"of tests required that\four neasures of gtrength

of grip be obtained, alternating between preferred and non-preferred
hands, and that the firet measure of strength of grip then be ob--

ed hand, 1t was recognized that this procee
dure wae not ideal, as the gubject wes undoubtedly fatigued at the
time. The compromise &appear2d to be necesasry in order to fit the
test into the time limits of the total testing program. The exam-~
iners were aware of the difficulty, however, and it is possible that
some examiners allowed e& longer rest period than others. Differencea
In the spesd with which they computed the setting and adjusted the

tained on the preferr

instrument might also be factors,

Further differences were also undoubtedly present in the time inter-
val batween the time measure on the preferred hand and that on the

The original manual of procedures for the study
at Williams College provided that the time measure with the preferred
hand was to be followed by the testing of the preferred hand on the
constant stimulus shocker and that thils in turn was to be followed

in order ty the time measure on the non-preferred hand and the shocker

non-preferrad hand.

measure on the non-preferred hand.

The insiructions required a ten-

minute rest between the first and second shocker measures and also
between the first and Becond dynamometer measures. Shortly after the
testing program was under way, however, it wss recognized that the
conditions of examination in the earlier study would be more closely
approximated by the sequence outlined on pages 3-4. The investige-
tors were requested to change to this procedure after Examiners A,

B, and C had completed their testing and after Fxaminer D had tested
8 subjects end Fxemine. E had tested 1l4. As a consequence, the inter-
val between the first time measure and the second time measure was
several minutes shorter for the subjects tested by Examiners A, B,
end C then it wes for & lsrge majority of the subjects tested by

Exgminers D and E.

cig
L

—ll
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Factorg Specific to the Congt Stimu Sh o

a. Apparatus Fluctuatiopg. Systemetic apparetus fluctuations over a
period of time might show up in differences among the three groups
of subjects mentioned above (4 & B, C, D & E}» Special precautions
hed been taken in the construction of the instrument, however, to
insure thet current output would remaln constant.

b. Mechanics of Adminiatration. It will be recalled that the examiner
was to practice turning the knob at the rate of one revolution per ‘ -
minute until he had an error of nct more than four seconds. Any :
marked differenceaz in rate or in the smoothnesse with which the kmob
vas turned might seriously affect the results. No evidence is aveil-
abtle on this point. It ie alsc possible that examiners differed in
their techniquee of noting and recording resdings of Threshold, Pein-
ful, and Very Painful.

VALIDATIOR

The marked differences among the five examiners who administered the
PARility-to-Tuke--It" Testa to the Williams College cadets made it inadvisable
to combine the Jdata for the different examinors in correleting the results
with success in flight training. Since three of the examiners each tested
too smell a nurler of casges to justify welldation, the present analysis is
resiricted to tiiose cxzses tested by Examiuers D and E. Resulis far each
exaniner are treated separately.

lieture of Criterion Data. The Bursau of Medicine end Surgery of the

United States Navy made two examinatlons of the trsining records of the ce-
dets. At the time of the earlier examination (Decenher, 1944), no cadets
had completed intermedizte training and there were indications that many
hed not enterea primery training. It was reasonaebly certain, however, that
all sutjects had pessed theough the VIS stage of training.12 A preliminary
analysls was mede, iherefore, in which only the records through WTS were
considered, i.e., subjects who were eliminated in either Nevel Flight Pre-
paratory School or WIS were treated as "fuilers," while all others were
treasted as pamsers. Table 11 shows lhe number of passers and the frequency
of elimination for each reason, for eech azaniner.

A sscord search for criterion detz 1n June, 1945, revesled that meny
cadets had atill not completed intermediate treining. It seemed desirable,
nowever, to use &1l date then available ln a further check on the velidity

' uﬂaval flight training includes the following stages prior to commis~

sionings Naval Flight Preparetory Schonol, FT8 Flight Training, Preflight
School, Primaery Treinirg, end Intermediate Treining. :

¥



Covamm o Ll
A e

TABLE 11

FREQUENCY OF PASSERS AND OF ELIMINATIONS
FOR EACH REASON INDICATED

Eliminations 'All Eliminationa
through W78 through June, 1945
Eliminationg Exam, D Exam, E Exam. D Exam, B
¥light feilure 19 13 39 31
Ground school training (academic) 10 26 14 35
Enforced withdrawsl (July, 1944) 0 0 17 11
Voluntary withdrawal (July, 1944) (1] o 3 4
Dropped at own raequest . 7 4 14 1
Disciplinary (including Marriage) 5 3 5 3
Paychologically unsuited 1 1 1l 1l
Mot officer matarial 0 0 0 1l
Not physicelly gqualified on
routine physicel examination 1l 0 2 1
Physical training 0 c 1 1]
Killed in crash 0 0 0 1
QOther reascna, including
denta not from. crash 3 3 4 4
Heason- unknown 9 0 0 1
Total Eliminations 46 50 100 104
Passers (including those still
in treining) 174 a8 120 124
TOTAL 220 228 220 228
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of the tests. Table 11 includes a tabulation of the frequency of elimina-
tion for each reason in this second &nalyaistl

Results will be presented first for the analysis through WIS and then
for the analysis uging all data available in June, 1945.

Correlations with Success in Flight Training Through ¥I3. Table 12 pre-
sents biserisl cosfficienta of correlation between performence through WIS
training and each of the meesures on the hand dynamometer. The table also -
shows «date for a score obtained by summing the time measures for preferred
and non-preferred hands.l4

The tigerial coefficients of correletion range from .08 to .24. Ko
completely adequate method of eveluating the statistical elgnificance of 3
the blserials is aveilable.l5 It is possible, however, to use the formulas I

Obis = ‘ J—JE;‘— - I“?')

K

laThree items in Table 1l require explenation: M"enforced withdrawal,™
"voluntary withdrawal," end "dropped at omn request." In July, 1944, rec-
ords of all cadets in preflight gschool were exemined by the U. S. Navy to
determine which cadets should be eliminsted in a restriction of the train-
ing pr-gram. Attention wes given to information on most aspects of perform-
ance ordinarily leading to elimination. Some weight was also given to the
flight aptitude reting derived from the Nevy selection battery. Cadets with-
drawn at the time of this "degselection® program were referred to ag enforced

withdrawals., Such cadeis were given the privilege of re-entering flight

training when the braining program was later expanded. Those who re-entered
training by June, 1945, are listed in Teble 11 as "passers,* or, if they have
already been finally eiiminated, are listed under a specific reason for elim-
ination, The 23 caszes listed as Yenforced withdrawals® in Table 11 are those -
who had not re-entered flight training by June, 1945, ,
At the time of the deseslecticn program other cadets were given an op--
portunity to withdrav volunterily with the privilege of re-entering flight
training when quotes were increased. C(adets who availed themselves of this
privilege but who hed still not.re~enterzd flight training in June, 1945,
are listed as voluntary withdrawsls. These cadets are to be distinguished
from those droppned at own resuest. This reason for elimination ig not con-
fined to tne restriction of the training program in July, 1944. Cadets mayv
ask to be dropred &t mny stege of flight tralning, but cadets who are dropped
are ordinarily not allowed to re-enter flight training at a later date.

141t was recommended in the original report {J. ¥. Dunlap, et al,, op.
¢it.) that the aveiage of two trimle with the preferred hand te used. The
presanb procedure was sdopted, however, az approximeting more closely the
conditions aof the criginal study. E

15If the sipnificances of diffarences belween negsers and fallers were
of partlcular lptereat they comld Le nere zocurotely determined by the t-teuw,
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TABLE 12

VALIDATION DATA, HAND DYNAMOMETER KEASURES*
(Eliminations through WTS)

Grip, First
lfeasure, Pre-
ferred Hand

Grip, Sacond
Mepsure, Pra-
ferred Hand

Time,
Preferred
Hand

Time, Non-
preferrad
Hangd

SUMMED SCORE
Time

(2 measures)

*Runker of cases
Poasers:
Fullers:
Total:

D
D
D

=
=
=

Exem-
dner

174
&
220

D
E

o

6;

E
E
E

544
49,19

105 .66
. 96.55

= 178
z 50
= 228

4

Olotal

7.26
7.02

7.32
6.58

15.30
17.13

16,99
16.81

27.57

29.39

Ibig

o4,
.08

23

08

.09
.08

.18
v11

016

Ny
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as an approximation.l6 As this spproximation is rough, 1t is advizable -
thet only correlations greater than three times the standard error of a bi-
gerial of .00 be considered significent. According to this eriterion the
minimum value to ber considered for Examiner D is .29; for Examiner E, .28.
None of the obtalned coefficlents quite resches this level. The tmwo highest
biserisl correlations ere for strength of grip on the hend dynemomster, a
measure which was not deslgnated as & test of "ability-to-take-it.® These
two correlations are for Examiner D. On the same measure Examiner E shows
quite low correlationes (.03 for both first and second messures of strength
of grip). The correlations for the summed time scores are .16 for Examiner
D end .1l for Examiner E.

Table 13 presents similar information for the constent stimulus shocker
test. Information is included for s score obteined by adding the terminal
scores for preferred and non-preferred hands.l7 The coefficlents in Table
13 range from -.04 to .13. No correlations approach significance., PFurther-
more, the fact that all but two correlatlons sre positive is not important
because all measures are falrly highly intercorrelated. The biserial corrs-
lations.for the summed terminal scores aere .1% for Exaniner D and .04 for
- Examiner E.

Multiple correlations were computed separately for each examiner, using
the sumned scores for each test. These multiple correletionsg were only .23
for Examiner D and .12 for Examiner E.

Correlationg with Succ 1 ra 1945. Table 1%
presents biserial coefficients of correlation for the hand dynemometer test,
all eliminations recorded in June, 1945, being treated as failers. This
teble includes three sdditicnal acores not analyzed earlier in the repsrt,
nanpely, two measures of strength of grip with the non-preferred hand, znd a
acore gbtainad by adding four measursea of strength cf grip, two with each
nand.18 1In general, the coefficients do not differ greatly from those pre-
gented In Table 12, although thoss for Fxaminsr E tend to increasse somewhat.
With thls division of paassers and failers, coefficients of .25 are three
gtundard errors shove sero for both exmminers. None of the coefficients in
the table attains significance according to this test. The correlation for
the summed grip score is .21 for ecach examiner. The correlation for the
summed time score is .21 for Examiner D and .14 for Examiner E.

lésoper, He E. On the probeble error of the blserial expression for
the correlation coefficlent. Biom., 1914, 10.

17The original report (J. ¥. Dunlap, et al,, oo, tit.) recommended tak-
ing the average of four terminal scores, two for esch hand., Time limitations
made it impossible to extend the teating to obtain edditionel meesures.

18It was not possible to include these scores in the earlier treutment
of examiner differences becausae original deta on the non-preferred hand were '
not avallable for the firet subjects tested. . ‘
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TAELE 13

VALIDATION DATA, CONSTANT STIMULUS SHOCKER MEASURES®
(Eliminations through WTB)

Exam-

| ger L L4 Srota) Thig
Threshold, . D 1.4 1.40 B «0R
Preferrad B 1.90 1092 28 -.0‘
Hand
Painful, D 4.48 414 1.55 . .43
Preferred E 5.01 4,82 1.32 08
Hand
Very Painful, D 6.21 5.96 1.82 .08
Prﬂfmod E 6|66 6-% 1!39 ON
Hend :
Tﬂmim’ D 80‘3 7189 1.89 .16
Pr’f.m B 3002 7097 1060 002
Hand .
Thr.nhold, - D 1.“ ‘ 1.46 «28 . 00 -
Non=preferred E 1,97 1.97 32 .01
Hend ‘
Painful, D 4.13 3.97 1,27 07
Non-preferred b3 482 4T l.22 «05
Hand :
Very Painful, D 5.75 5.43 1.51 12
Non-preferred 4 b.46 6.29 . 1.37 .07
Hand -
_Terminal, D 8.00 7.43 1.7% .18
Ron-preferred E 7.91 7.78 1.57 05
Hand _
SUDIED SCORE D '16.42 15.32 3.46 .18
Terninal B 15,93 0 15.7% 3.01 +04

(2 measures)

*Ruaber of cases -
Passers: D= 174; E = 178
Faillers: D= 463 E = 50
Totals D 3220; E g 228
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TAELE 14

VALIDATION DATA, HARD DYNAMOMETER MEASURES®

Grip, *irst
Measure, Pre-~
ferred Hand

Grip, Second
Measure, Pre-
ferred Hand

Grip, First
Measure, Non-
preferred Hand

Grip, Second
Measure, Non-
preferred Hand

Time,
Preferred
Hand

Time, Non-
preferred
Hand

56
Grip
(4 measures)

SUMMED SCORE
Time

(2 mesasures)

*Humber of cases
Peasers:
Failerss
Total:

(411 Eliminatiora to June, 1945)

Exam-

iner ¥
D 54.63
E &6 .07
D 53.51
E 55,41
D 50.36
E 52,7
D 49.22
E 51.93
| ) B 62.94
E 43.25
D 55,30
E .14
D 209.24
£ 216 .22
D 102.24
E 92,40

120; E

2203 F

D= = 124
D = 100; E = 104
D = = 223

M
52,37
54.31

50.93
53.27

48,87
50 '62

L7.40
49.71

47.30
43,93

51.63
47.70

139.57
207.91

91.68

Tbhis

«20
.16

222

"a18
«19

.16

21

«23
«19

14
«05

«21
o2l

«21
a14

™



Table 15 presents similar information for the constant stimalus shocker,

In this teble the coefficients are uniformly low. The coefficlents for the
sunmed terminal scores ara .06 for Fxaminer D and .08 for Examiner E.

pec

been sugy ested that tha measures of 'ability-to-take-it“ might not be ex~
pected to predict ell the causes of elimination from flight training. Anal-
yees of variance were performed for eesch measure, therefore, in which flight
failers were distinguished from those eliminated for other reasons, and from
passerg.

Results for the hand dynamometer meesures appe:r in Table 16. Seven of
the 16 anelyses are significant at the 5% level, and one at the 1% level.
Inspection of the mean values, howaver, revesls that results are not consis-
tent, end further that & low P-wvalue can seldom be attributed to the infer-
iority of flight failers. On the summed time -scores, for example, the mean
value for flight feilers teated by Examiner D f{s below that for passers,
but slightly above that for other feilers. The flight failers tested by
Examiner F scored somewhat higher than the passera, and other failers scored
considerably lower. Similar inconsistencies are also seen in the single time
measures. On the sumrmed grip scores the flight failers tested by hoth exam~
iners scored slightly below other familers, but this difference was much less
then that between passers end all failers. The same situation is found in
seven of the elght analyses of single grip measures. In the eighth analysis
the other fallera score somewhat hizher than flight failsra, but the chief
difference is still between passers snd all failers.

Results of the anelyses of variance for the conatant stimulus shocker
measures appear in Table 17. None of the 18 analyses is significant at the
5¢. level, and there 12 no consistency in the relative positions of the three
groups. )

The results indicate that a further esnalysis o flight failers as a
separate grous would not be prefitable on either test.

Discussion. The wvelldetion study revealed no biaerisl coefficients of
correlation more than three standard errors sbove a coefficient of serc.
The analyses of variance comparing meens of passgers, means of flight feilers,
and means of "other fallers® ghowed few significant P-velues and revealed
that the flight feilers were not uniformly lower than other fallers or pass—
ers.

The biseriaels for the constant stimulus shocker (including all elimina-
tions to June, 1945) are uniformly very low and sometimes negative. The bl
serials for the hand dynamometer measures sre positive and slightly higher,
although not significently so. The general agreement in magnitude end in
direction of the coefficlents for both examiners for the summed grip meas-
ure and the summed time messure, &8s well as the evidence from the analyses
of varience, may suggest that the hand dynamometer test 1s tapping sone as-
pects of behavior which are related to success in flight training. The

\
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VALIDATION DATA, CONSTANT STIMULUS SHOCKER MEASURES®
(411 Eliminatione to June, 1345)

\

Threshold,
Preferred
Hand

Painful,
Preferred
Hend

VYery Painful,
Preferred
Hangd

Terminel,
Preferred
Hand

Threshold,
Non-preferred
Hend

Painful,
Non-preferred
Hand

Very Painful,
Kon-preferred
Hand

Terminal,
Non-preferred
Hand

SUMMED SCORE
Terminal

(2 measures)

*umber of ceses
Pasaerss
Failers:
Totals

D
D
D

Exan-
iner

D
E

=2'=

TABLE 15

¥
1.4
1.9

3.32
8.14

lobs4
1.6

4,03
4,91

4.11
467

5.64
£.32

T.72
7.82

16.02
15.68

1.76
1,57

2.46
3,01

Thig

. --01

~o05
09

"'011
.08

R

-.06

“'002

-.C2 .

s1&

+02
.03

210
o 04

-08
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present data, however, do not indicate ilhet the messures in their preeent
form would incrssse the effectiveness of esisblished test btatteries.

SUMNLEY

The first part of this report is coincerned with en analyseis of differ-
erices in scores obtained by five ekemirars in the administration of two
tests of Mability-to-take-1t." The anelysis was undertaken before compar-
ing the scores with records of performance in flight tralning, because 1t
was known that procedures were not comrletely uniform throughout the test,

The results indicate atriking dif!orences, for which a number of pos-
giblie explanations are offered, including variations in exsmining procedures,
changes in the sequence of tests, apparatus fluctuations, personality dif-
ferences emong the examiners, chenges due to discussion among the cadets,
end variations in the quality of cedeto. .

No effort is mede in this renort to sstimate with any finality the rel-
etive importence of the warious factors sugygested, since the study was not
designed to furnish an andswer to such a questlon. It is of interest that
the difficulties encountered in the present study erose even though the var-
lcus individuals concerned were all well aware of the need for gtandardized:
cenditions, ) '

The findings serve to re—emphasize the well recognized importance of
assuring that testing conditions snd espoaratus are completely stendsrdized
and examiners thoroughly trained, Such agsurance ls espetielly necessary
tefore extensive validation studies arc undertaken. ‘ !

The second pert of this report is concerned with the wvalidation of the
"abllity-to-take-it" tests. Valldation wes done separately for the two ex-
eminers with the greateat number of cases by correleting measuras on the
tests with success in flight trelnlng through WIS, end for sll data avail-
able to June, 1945. In addition, a special analysis was done of flight
feilures, because 1t was suggested that the measures of "ability-to-take-.
1t* might not be expected to predict eil the causes of elimination from
fiight training. There is & suggestion that the "Hand Dynamometer® test is
tapping sode eapects of behavior wiich are related to success in flight traine
ing. The seneral conclusion may te made that the "ability-to-~take-it" tests
could not predict the criteria employec.

¥
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APPENDIX A

INSTHUCTIONS FOR ADMINISTRATION OF THE
HAND DINAMOMETER TEST

-



Says

Say:

Say:

Say:

Says

Say:

. APPERDIX A _ .

INSTRUCTIONS FOR ADMIRISTRATIOH-OF THE :
HAND DYN2MOMETER TEST

N

Thia is a hand dynamometer for the measurement of strength of grip.
¥e are interested in seeing Just how strong your grip is as compared
with your fellow ran., Two trials for each hend is 211 that is re-
quired. ‘

Keep the instrument away from your body. #4djust the handle to the
point where you feel you can give your test performance, 8queeze as
nard as you can for a moment hefore relaxing.

{Examiner demonstreted by adjusting hendle to his best position,
places some megneslum carbonats on his hend ao that the instru-
ment does not slip; places dynamometer about elx inches from
body - &arm slightly bent with elbow also &bout six inches from
body. Squeezes momentarily about as hard as he can.)

You see how it is done. HNow you try it.

{Rubs chalk on subject's hands and aces thet he assumes correct
position.)

Measurements of the strength of grip of hoth hands are réquired. Are
there any questions? Are you right handed or left handed?

(First test with preferred hand.) ‘ ) t

1, The right hand first please.sessse
2. The left handeceeses

3. Right hand.ssees.

4' Left hﬂnd-'t-coo

(Measurements of maximum grip are recorded for both right and .
left hands a9 well as the reading of grip set.)

Ve are also interested in seeing how long you can hold the dynemometer

“ebove a certain point. I am going to place the indieator at that point,

(Indicstor is pl&ced at 60 per cent of maximum grip — for each
hand, respectively.)

You are to squeeze the nandle until the amber lights up. Do not squeez:

“too hard, for you just waste your strength. Ksep the amBer light glow-

ingz as long as you can., When your grip weakens, the red light will go
on. The red light 1s a warning signel; therefore, incresse your grip
80 that the amber light is again on. When the red light goes on, fight
a3 long as you can to keep your grip from cetting weaker. The buszer
sounding after the red light is the end of the test. KXeep the dynamom-
eter away from your body. WVatch the lights. Try to keep your grip as
ateady as possible. Any questiens? Wnen I say go, start.......



3l

(Time ims called off st five second intervals. At finish of
test, total time and grip set are recorded.)

Say: After a ten minute rest, the endurance of your other hapnd will be
testad. ;

(Aft.r ten minutes, proceed similarly with untested hand. The
shock test 1s administered between the fatigue tests for each
h.ndq) ) .
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Say:

Say:
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APPERDIX B

INSTRUCTIONS FOR ADMINISTRATION OF
CONSTANT STINMULUS SHOCKER

We wish to determine how much pain you can stand in terms of electric
shocik. You wlll plsce two fingers in the salt solution after which

we #ill graduelly increase the amount of electric shock. When you
first place your fingers in the soclution, there will be no sensation
of shock or pain since the current will be cut off. As the current

is increased, you will be asked to answer & series of four questions
regarding your sensations. Thiz test will gradually increase in pain-
fulness untll you cannot besr it, unless you heve a lot of "guts.®
Fhat ve want to see 13 whether or not you can "teke it." Remember
that, although the test will become very peinful, it will not hurt you

permanently. Now way I ses your zlght hand.

{Examiner carefully eXaminea the index and middle fingera for cuts
or hangnelils. If none is spparent, immerse the fingers in the
salt solution. If cuts or hangnails are apparent, select two

fingers free from these imperfections. Have the assistant blind-

fold the subject.)

I wunt you to tell me four thinga--first, when you feel any sensation

at all; second, when the sensation becomes painful--by painful, I mean
whatever you consider painfulj third, T went you to tell me where the
sensation becczes very palnful but where you think you could stend some
more if you hed toj and fourth, you are to report where you can no long-
er teke 1t, Then I will imwediately cut off the current. Do not take

your hand cuf of the selution until I tell wyoy to dg so. Row I am going
to start the test.

(Examiner turns the rheostet control at the rate of one complets
revolution every 60 seconds. ‘e should heve practiced thia with
& stop wetch until he hes &n error of not wore than 4 seconds.)

Please tell me when you first feel aensation. .

(No more comaments should bte made until the student reports sensa-
tion. If he reports sensation below 5 on the scele, stop the
test. It means there is & minute cut on one of the fingers,
Select another finger of the same hand and restart the test.
Then sensstion is revorted at a scele value of 5 or more, record
this value.) )

Now I em going on end you report where it is painful.

(No comments until the student reports paih. Then record dial
reading.)
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Say:
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Now we are going on until you report the aenaation is very palaful
but you think you can atand some more.

(Ro comments until the student reports very peainful, Record
dial reading.)

Now we are going on until you cannot stend it any longer. Let us
see if you can taxe it.

- (HB comuenta. &s8 ﬁoon as subject says atdp, cut the current by

reversing the rheostat, After 10 minute interval-or more, test
the other hand.)
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