£

. 'ﬂ% N ST et
e L b “? 2 Hr -"-u.”"w’f? Fh R ?ﬁ"’* . A
LB J;"W‘i\"“"l;!%%??"' ~ o U‘*‘ P I i : T‘ ‘mw fv < ; Fy o
B o R = Do LR e NS EI
e DT ; n PP A , TR g
FR . . R R 4
e :
k.

Miv '+ . . THE EFFECT OF MASSING: i) DISTRIBUTION OF PRAGTIGE T
285 , - ON ROTARY PURSUIT TEST SCORES -

R

ahred
iy i
T
£

'i*‘a;. .' , . . by

o Kenneth W, Spenco and Clawde B, Buxton ' . e
3; ) Sta.t.e Upiverslty of Lowa : St ;§
e ' ' and ' ]
Fo : L&, Col. Arthur W. Melton : .
.j%-: . L AAF Cohool of Aviation Medlcine . L -

N - wE

2. A
:; | . - - -‘{-f{ﬂv
_,}'::'. A report of cooperative resaarch of the Depariment of Payohol*ogy, Vo
St drmy Air Foroes School of Aviation Medicine, Fandolph Field, Texas; and é}
Ko the Department of Paychology, State University of Ilowa, Iou Sity,. Towa, #}jjj@.ig\
b gonducted by meuns of equipment aud procedurés provided by the Army Alr R
B Forces Sohaol of Aviation Hedicine and a grant-in-aid from the Natlonal fé&

- Repearch Councll Committee on Selestion and Tmlning of Airoraft Pi.lota, PR
from funds provided by tho Givil Aoronmutics Administration. o L

B

N ' S
- g
"\:. . A N ;%:g
. nE
- -7
e, :;3:&
o - By
' G
o ? I
T - * 3
‘“'Lt' Woe -~ : r%:f)‘
LIRS T
A o :.3
Ea"—*'f \p.g;j.
S T
yjt r «'é.qn"l
: e
Yy

& , | Merch 1945 .

y EEVES '[('IM"-";.‘:\ P
RHLLAS IS
-

n

20

-

‘.

R

P _CIVIL AZRONAU/ICS ADUINISTRATION
R, _ - Divigloa of Research
Y . Report No. 44
& Washinzion, D. C.
r\{:nt;‘..i ’ ’
.:!ﬂ,;‘n
Kopr o : : .
R | |
IS



National-Regearch fJnunﬁil

" Committes on Soiention end Treinlog of ‘Mroraf&w}‘ilots

Ixesutive Subc-,:r.'nitteo

‘
Y. 3. ¥iteles, (‘ralrmgr
B. C, Ardrug . . H. N, Jolnson
o S, W. Brey 7 ' W. E. Kellum
. D. R, Brichsll - _ . R. Miles

L. A. Carmichael : * P, J. Kulon

L]
J. #. Dunlsp . G, s Vendt
Je O, Flarasan a ' '
i .
. .
’ Betlional Pogdar o Gouaadld .
l;r%'l';vl' . . - . -‘_::,LT.:
-*\\ .
\
S




B S B R ;
B : P . )
- . 19T R OF_TRANSMITTAL "
s o HALION:% 7ESEARCH COUNGIL | Locd
] , | ' S
. 2101 Conatituiion Ave.aue, Washingtorn, D. C, - : e
. Diviglon of §adhrapslogy and Payohology ’
Commlttes on Selvotien nnd Treloning of Alreralt Plloty ‘:'
. o e hm
Maroh 27, 1_9‘5 : i;
~ T LRy
— rid
b o o r%‘,g%
h . Lr. Dean . Brimha'l PR
’ . Direstor of Hessavuh ' ?“
Civil Aeronaitico ndidnisiruiion : L
‘Washiagton 25, B. C. : et

Doar Dr. Brix-:hnll:

Attached ls & rogort satiitlel The Effest of Hassing and
, Digtrivution of Practlioec op Rohary Purpudt Tost Sgoreg, vy Keunsth
n . W. Spenge, Claude i, Buxton, and irthar ¥, Melion, Thip report ia
: submitted Ly the Comuttee cn Selestion end Tredning of Alroraft
Pilots with ths regowmendation that it bte inaluded in the mserles

o - of technicel repcrts issuod by the Division of Raaaurch, Clvil - Y
. heronsutlcs Adidnistretion, _ ' e

3 The report is cne of e ssries to be lovoted o extensive- ) i—%
research on psychoneisr tesie conducted et th: Stats Unlversity ’ f,fé

= “ef lgwe through the gooperaslor of ths Commitise on 3.lsstion and oL
Tralaing of dlrcra™ Pilote and tha staff of the AAF fchool of e
3 : Aviation Medicine. ss indicated in the Editorlal Foreword, while .
the Committes on Solection mnd Trelulng of Airocraft Pilots has.

- : ande but a minor comtribution %o inis study in the form of funds
) to facilitatas the atetistical tromtneat of resulte, 1t is included e
in the serios of Comittee reporte, wiik the conseun! of the Alr A,

Surgeon, ALF, in the imterest of rresonting a compleie pleture of oo

research at the State Univeiraiiy cf Iaws on puvchomctor teets em~ LT

ployed in the seleotion and clagaification of pilots. . ) ,;5"

' Cordlally yours, ?%{

&
&
%

1
.
-, ..‘%

< % :
/4{7& ¢
Horris 3. Vizeles, Cheirman
Somnittee oa Jelesrslon and

3 Traiping of idreraft Pilots : ‘;?;,
. - MSVirm fational Research Council ' boAE
- : LA
9 ik
Lj?' 1 : :»‘:‘-‘fi;‘
Ly RERRE 53
§ig L
ﬂ%“:"’; L. r‘i,;



[ A

BOLTCA AL FOETDAY ‘ .

!

In 3613, ts Gemmditeo onm S2lsotion and Trailning of Alrcraft Pilots .

23%h 1l OOﬂ*aratlvn of the Army Alr Forecs and the U. S. Mavy, underteok
Sorther Inveasipation of e rel.rbilily 2nd relative validity of cartain
¢f the ppychowot or %ents chich wwe being currontly employed in the peleg~
tin of applicarts for £11g:t d:mining. IThoae siudies woere undertaken with
the wiog of detirmdning (1) the offectas of extending the time limite

(or mnerceaing Lhe puober of triuai) on the reliability and wvalidity of

1o dnatruasnteg (2) tko 2f7ccty of eerisdn cthar modifioations in the

IreeCures of alufialatratiss or %10 reliability snd validity; and (3) the
1w,a celgthonohlips of theas poyolivotor tests and certain paychomotor and
1ape erdeponcil dsctas whlsh sxs vt belng employed in selsction battories
v3 thn pracsat tire. The ors-All goal ia, of courge, the constructlon of
¢ selootlon teat bhttery of groctar velidity than thsae alraady in use,

Prior to tre iniilﬁﬁicn of th° program sponzored by the Comnlites on
Salootior and Trsiving of Alrornfs “lleots the Siate University of Iowa was
alirgndy coopareting 7ith uho %rwg i.. Forres in nn experimental analysis .of
osrthir peychomcler togts uzad ii: tae Aviation Payeohology Program of the
Afay Al Forcee. Ono report of (irse investigatlons hes appeanred ‘as Re-
ot Moo 29, Division of Rupearul, Clvil Aeronautiecs Administration, April,
1944, The prssert rzport doacribos a pecond study to gréw out of this earller
Frgrem, Whils ke Jommiitoe om folectlon and Tralning of Aireraft. Pilota
L2a raca but & pnor cortribuiion to thie etudy in the form of funds to
frollitate the giatistlen) treatoout of resulis, it is included in this
periog of Commiiies roports ir. tho interect of presenting m ocompleterpice
turs of research at the Gtate Univoraity of Towa on psychomstor teats em—
Floyod dn the aelsation ‘end ci&aai‘ication of pilotu.
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Detormination of the opbirmli sdutnlatr-tiva procedures for the School
of Aviation dedigine Rotary Pyrsuitl Test war sulerhaler at the 3tais Uni-
vorelty of lown as part 0f & rasceren progred o peychsmehor tesbs for se-
lection purpsses in aviaticn. Iwta o9te:nsc oo Sals te.t wers analyzed n

LBLEweTT

- Pey S-4.4 Rotery Purandt Testr aad atring pvidsl by tha Depurwent
of irywlogy, Setowt of awiution Medisolee, leavoiph Fiald, Toxzum, weve sod
up v duplisess as olusely ar peozoibls tre tiet.ng sondl lone emploved in dhe
A4 Ale Yorsoe, A1)l woerk usriods, resit per.wia, nid warming aignela wers
precoatsd auicwatically, whire the €1z the adyiie sas in comtact with ths .
targat on esch trial waus yscorded or. 2 S.apdirs §lsatris Time Slock.

‘—T}A:&‘]
perlones @itk the Gesd, wary ovplayed 41 Abe v seniantnene Omo weaphs
wontobed oF 40 worwm »e4anes,; sk ihe of KD aivilie o rale mikients; and
. Lae of S0 Amay studerte. wii: the amee of “retanveiiag subjiobe range
ipx Sver A7 so 32 yomes erd e agas of Tas Y gunissse rupgiag fvos
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ihe Taliowing epasirfie questionss 1) Juo effecin of vatious com=
ohewtime of lwuglh of work perlod-and razsh oerlod on tug level ol performe
Ancs . 10} thy reliabilidy wf geores,. .3} tae drleccerreicifiond smemg learas

“Any, wvogmeute . and {4 the m?-uru cf e Jesotry swve An the Lest altumbicrs

vifferont stples of adnicety, now of whom ad had pruvicas eas

Lo 2% reefa. . ;

in wech ol the thran sampler of .ubizetc fony diffeichi condliiong l:
of prachice mon rost ware exployed. Te Jondltin & the wubiest o o sowe 2
wimaciusey for U miautes {tecordsd ag 74 Sriels of 20 assende eaeh). Lu e
‘Cortibloan B the eubject wae tasied fac 2fF secowls witk ceat dnverve ¢ of o
5 gagondy betwasn titels {16 trials), in Contition ¢ tha <ubjest warked for ' ?ﬁf
20 esconds with regt intervals 27 10 1scceds bebtween Yriais {16 triaie), . ,?%;;;
and in Jondition D the subjzct wie testec for 30 seconds with reet intervals |, - -}
of 20 3meonds iaterpdimtad petwson triale {1, trialasl. o

Prelimlrary eralysic o0 ths data ahewre? thet 1+ was undesirrtle -o ! ,,_Z

coubing the findings of tha man and womom ey jucte  Correlation ceaflaicienss
Fer3 peoured ceotwean odl anl even trials for g#och of the three sarmples wider
thke Jour praciiow coadliiong, while Intessor-elutions betwesn triwl sep-

penia, total score and geln far the feur sccdlifors were obteingd only fer

the swe raly zrodpg. .1 gensrul swwmary of e Mindings of this study ia

ex 1l cwa ' ' '

v

¥iea the Jurves of Liavdag . in tatgs o) per oefrt of tiwme un the

tasgn foo wagh of e threo gsempice oY subjfesis vader thy various . kj{
conditions wess wumpared L wes appete .y ihat Cepditier P oirs- . "
prasenting ddstelbutad prashice] v ustad in e highar lava!l of S
piLlt and a pore raptd vets of Jaursdpr per ameuwrdt of preotice e
Atae Ly a7 the ather wbts relstic. Ly saceed, work gongitions. ﬁc;
. : T

i .
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3.

4.

When subjeota of the Aruy group sers tested under Condition ¢,
allowed to reet 24 houra, end terted again under Conditicn D, .
thelr average scora on the fiial irial of Condition C was con-
slderably lower than that on tho loitial 4rial on Condition D,
with thelr pcorcs rapidly improving-asi Conditlen P triale con-
tinued, The Pearson r bét .ee¢n %13 two condiilons appearcd low
enough to marrant the aspavate 4:iornination of the velldity
coefflcionte of the tert scores itaiued under Goaditlion D with
flight eriterion measurss. Lvidiice ssemed %o susgest that test

. scores gecured under Ccnditlon D ‘rers not welghted as heavily

with the work decremeni fuoior raiulting from massed practice
ag.wers thoae under tho other thrie ¢ondiilons.

The reliabllity ococfficlenta betsien odd aud even trialg for each
of the three samples under ths fy»ir condltions were sbove .90.

The rellebillty coefflolents —rers highsr under ths conditlous of
massed practice, probably becauss the ssocss were based on groater
total amounts of practise., From &an analyasis of data of the i{we
samples of men, it wms Jourd +hat the relinbilliy coefficianto
increased consistemtly under ell conditlona when bascd on larger

. and larger aagments of oractics,

In the Army group the correlalione becxeen soguents of the loarn-
iag curve varied Jrom .84 to .96 betyesn adjoining, and from 69
to .02 between initial und firal regmente, “hea the correlation
coefficients batwoen gegmant goores and total scores wero obialned
for the same group 1t was dlecovored 4hat the ‘s were nigher for
the middle meguonts of the proctlioe pericd than for the inltial
and final segments, FPeurson r’s Letwesn gulu scores and segment
goorea tended to increase frow z:o at the imdtial ptage of
practice to betwsen .60 to .70 a: the final stages of preotics.
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. &, AF. School of Aviation Medicine. The .5.A,M. Rotary Pursuit Test for the
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- THE EFFECT OF MASSING AMD DISTRIBUFION OF PRACTICE
ON ROTARY PURSUIT TEST SCORES

P
“YHTRODUCTION R
& major‘problam in tho uae of paychomotor teats for selection purposes B ;§§
is the determination of the optimum conditions of work and rest, Ilittle or ey
nothing is kmown about the offeot of variation of the, mumber of trials and m;f?
the length' of the practice and rest periods on the level of performmnce, the e
rellability anc validity of scorea ropresanting different etages of the learn- Lo
ing prucess and $he extent to.which diffsrent learning segments are related. ) 1'%@
. ] : 1
Tne present experiment was undesteken at the lnitlation of the Depart-. R
mont of Pnychology, XAF Sohool of iviation Modielne, as one of a eseries of . E?
investigations directed at studying verious administrative procedures for CoER
. payobemotor olaspsifiostion teats dovaloped and produced by the School of ' }%%
Aviation lMedioclne. The purpose of the present study was to asoertain the SR
effoct 2f varying the degree of mageing gnd diastributiion of practice on per- ' f§i
formerce in the 5.A.¥, Rotary Fursult Test during tho standard 15 minuke over- .« %
all teating period ewployed in the Aruy Adr Forcag wolecstion and olsgsifios~ - &
tion progiam, : - - ' dﬁ%ﬁ
, _ : £
The results, particulsrly if one of the experimontal conditions yleided T
a learning rate appreciably greater than that which ocours under 4the prdsent ‘5;3
stendard AAF conditions, were to bho used by the Jelicodl of Aviation Medicine Sy
in e study in collaboration with ous ¢f the research units of the Army Air W
Forees Training Command as a gulde to ascarisliaming whether this condition T

favorable to learning ehowed a higher vellidity with suscese in learning to N
fly. Specifleally, %hen, the prasent invesiigetlion was cunoerned with the : i
‘effacts of various combinations of lenzth of work knd rest pericds on (1)
the rate and level of performanos, (2) the reliabildty of gcores, and (3)
the intercorrslation &mong scores based on diflerant leerning gegments. -

.AFPARATUS

Two Rotary Pursult Teatal and styli, pravidad by the Departmert of FPay=-
chology, Hesearch Sootion, Sghool of Aviation liadioine, Randolph Field, Texms,
wore sobt up according 4o lrstructions so ag to duplisate ag olosely as posel-
ble the stundard testing condiiticns employed in Lhe Army Alr Forgea tasis. A
oomtrol unit apecially constructed For the project by the Department of Poy=-
ohology, S5chool of Avisticn Madicina, pebgitted the autcwntlo presentation

IThin apporatus 1s an adaptation of the woelle-known Kosith Puramii Apparatus.
It has beon improved by means of the addition of autormtic recording of pér-
formanse and the provislon for the simultgneouvs tosting of Bubjects in emall
groups. For further informaticm on the ,A.M. Rotary Pursul} Test, 29ei -

classlfisation of aviation ciadets. Project No. 125, Report No. 1, 1 March
1943, 4&lso Steffs FRU No, 2 and Department of Psyohology, School of Avia-
tion Yedicine. Research program. on peychomotor tests im the Army Alr Forces,
Paychol., Bull., 1944, 41, pp. 3143153 and Melton, A. W. The selestion of
Pllots by means of psychomubor tests. J. Aviat, Wed., 1944, 15, pps 118-119.

- - -
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' uf Ill work and rogt perlm, and all wam.‘ﬁng aignala. %!
-time the stylus was in contact with the target on each triel was made by [
- moans of a Standard Electric Time Clock, Model 5, with readings in thousandthy L

Medsurement Qf t’ho %

of a minute. Four alooks in all wers used, since in one of the experimental . . ¢
sonditions (A, continuous work) two olcoks wore regulred for each apparatua, - E
In this condition the two clocke were switched into the oircuit- alisrnately ¥
asd autometically by the control unit, Individual dnta. sheeta were provided -
for reooirding the 83ores (soa Appﬂndix A)e _ ;

The dxperimen‘t involved thren diffevent aa.nmlu of ntndentu at the Stats
Univereity of Iowam: 240 womsn ptudents, 120 oilvilian mels students, and 200

irmy students. The ages of ths oivilisn subjects ranged from 17-32 yeare;

the Army students from 18-25 with the largs majority falling within the age
range of 18-22, The data for the three samples havé been treated aeparatoly.’
None of the subjeety had any p"svioua exparianaa with this teet,

EAFERIMENTAL PROCKDURE .

Fows d1fferent corditions of distribution of prectice amd rest were gume
‘ployed in each of the three samplus of pubjescts. One gub~group of subjeotas

e e g gt S,
Pt LN P L A

"in eaoh sample ag run ugdaf* ano of the four practice -conditiona., The cone=
ditiona wore as ;l’olloai
T A Bontinuoui work for 8 minutes (recorded as 24 'brj.alo of. 20 uaaonds
' : aaoh)
B, Work 25 é@aondn - Ragt § peconds {16 tiials) ‘ . ' :
.G, Work 20 esconds ~ Rost 10 geconds (16 triale) o
D, Work 10 spcomnds ~ Reah 20 segonda’ (16 trin.lay . g
Y
Within eaoh #auple the subjects were rm in a counterbalanced order 5{
until near the snd of the experiment when it wme necessary, to complate thoae
‘groups which were ahort beoauss of rscords whioh had been found invalid (in- it
gorrect readlags of the d6look, oto.). Graduate students in psyschology actad 4
w8 experimenters, - Zach was aarpfully instrucied in the procedure of the ax~ s
poriment and the uss of thae eontrol unit, and wis given considarable practice s
in reading the olooks prior to the experiment. The apparatus waa .eot up in SE
a qulet room, .Two subjeoty wore tewted &t a time, the e:r.perimﬂntcr giving
" the following inatruotionss and damnutmtionaa . S
1, "This 1s & toet of Your ability to follow a moving target. if
This black diac (point) #11 rotute in a olookwias direo-’ -
tion." (Examiner traces motion with- finger,) "Your task
is to keep the point of t-h;l.n at,rluo {poi.nt) :ln oontut - R
2The subjects in Conditions B and D of the Arw mnplo wore run e total
of 24 inptead of 16 tr:llls. :»

3‘1‘.'hua are 51-,¢mdgrd P..AF ola.asiﬂda_tiqn toat imtructiom.' ,
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with the round brass taryget {point)} while the diso 1s turnins.‘
Your score ia the amount of time the stylus is on.the target.”

2, "The stylus is to be hell ligh%ly in your preferred hand in
this manner," (Examiner demcnsirates corroct manner of holde
ing etylus,} "Hold the duck of the hand up, with ell four
Tingera and the {hupd grasping the handle, Hold the cord in
your other hand." (Ezaminer followe moving target with stilus,)
"Tollow the target like this, trying to stay in coniagt wiih
i1t for as great a tims me pusaidls. You will do best if you
dovelor a umnoth, froc-gwinging motlon of your arm znd shoulder,
like thie."” (Zieminer demonaurataa J

3. "You will notlcas that the etyluw ip made ao that yocu cannoi
oapily put preesurs on i%a pointi. Do not attempt to put pres-
sure on the point by turning ihs handle up like thle (examiner
deronstrates); by 51lting the stylus llks Shile (oxeminer demon~

trates), or by putting your Zibger on ths metal rod like this
?exnminar demenatratec). Hew plok up your styluses and plaoe
them on the targst.” (Each man's grip on his sbylus is exam-
ined and sorroocted, if ricesgury, Ly the teat adminlatrator
who reponts apprepri&tu parte of the imstructions,)

4, "You will be given a wuriles of u2a%s and reste., Tiou the diso

' starts, pul the ewtylus c¢r the target and try te ksep it there.
Your scora dezs net Damln to gcunt unbll the firet bell rings,
¥When the goocord bell rirge, lift the stylus off the target and '
keep 1t off until ihe dioc siaris ugaln. Are thers uny questiona?”

5. "FRemeaber, your geore is tho arcunt of time that the atylus 1s
actually in coritact wits the bLurpet. ReBdysesescccscccenssds”

AL
The presentation of yesulis hae besa divided into fousr parte: (1) dis-
tributicns, meana, and sterdard devistious of total and segmental scoresp (2)
Xearning data; {3) rellability scasures {43 1ntaruorrelations between various
trial segmonta, toital saores and galna.

Pre>iminary analysis of the data rciieled suffioient differences between
the men and women subjeots; boih as reziris level of performance and the sf-
fecte of the expsrimental cordiilons, tuv uaie it seem undesliruble to comblne
their date. For thls same remsorn analyviz of thy rellebility measurss and
segmental intarcorralsticne wsre computsl only for the man's groups, The
latter were obtained for sach of the mais groupe in corder te provide informa-
tlon ae to the conslatenocy of these stailstlos In samples of this size.

Ligtributionn, Means and Standard: Doviatlons 9f Total Bnd Segmenta.l Sooves,
Table 1 proesents the fraquenoy distribubtions for the twelvs different groyps
of subjeocte. Tables 2 and 3 ehow ths msiis and standaprd deviatlons of the
distridutions of the learning scores undar the four different practice cone

AY

|
e e
e Ry



4 a
ey

oA
FRAQW 0T D030y, 0 Do {GUMDISTIYE) JGDRES
"o ctes Arm: Ms - JUrilinn Moo Yomog
{Tnoys pdthe ) T DBroves groupe
S D SO BB D _B_E.D
120 T2 203 1 3 5 07 7T
20140 w6 6 B o005 A 8 12 21
A{Let 1G 56 5 o2 5o 1l W 15 & 18
B 1=6 G o5 5 1% 6 ¥ 6 g 7€ 3
BC1~1 100 ¢ 412 £ 2t 3 7T 8 &6 3
E . C SR VY 34 53 IR T T 3 05 & 72
L2 3= 32 060 Y 1 95 2 2 3 1 3 1 5 .G
L4ui=3 100 ¢ A .3 U AR N 3 2 2 0
16023200 5 70 202 ¢ B SRR I ¥
180L-%,00 4,5 0 3020 2 ;7 1 0
2001-5700 R S 24 ¢ 1 0 ¢
TA0L=21 02 1L 0 0 T % ¢ 2 2 0 ¢
2401-2L00 52,0 0 1 v ¢ .2 3 ¢ ¢
26012100 102 9 0 o o e 0 -9 0 ¢ Oy
28013700 4 L L 0 c U 0 0 9 0 0
001-2:.00 ¢ 0 0 0 S SR A c 2.6 ¢
3201-% Of C 0 0 o0 S DT b ) T2 6C o0
36C1-3 O 2 0 L 0.
3601300 1 0 9 @
£C 50 5D 5O

ditions; for tke Army wen &nd iv.rian male studaﬁbﬁ.‘ The meane of the learn~
ing rioree for the womes xrocujs ore T.ven i Taule 4,

Comparisens of the valueas Al thege tablug indioate that under jomparable ..

working conditiona Lhe wonsn supleat3 perfarm more poorly than men ut all
gtaves of prastice, . The data fi Lhe twd samples of men ure mers or leas
simllar althougkh the seores of thu 47y group which worked under Condition

4 are coneiatently mors wvariable len thoss for the comparable civilian group.b

— T - g

#For comparison with the cther two sarples, the total soores, mean, and
ptandard deviations of the Arm wea are baueed on the first 16 trials of Con-
ditions B and D. (3ee foctmohe 2.}

Silo attempt has boesn nade t¢ assartain the statistloal signifioance of

“the dlffersnce batwesn soumparatlc scires for the thres groups. Caloulation

for some of the larger differerses T itween Lhe two male samples lndicated
that the only differences thet approach eignificance (bsyond the 5% level
of confldence) ere thome totwasn sory of the variebllity measurea (& dis)
for the A groupe. The mean perforuence scoras of the men are significantly
guperior to comprrable measursz chitsmined for the women. The ' retipes for
the total soores were all aigpificurt beyond the 1% levsl. '
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- in the noighborhood of .90 found betwvaen adjoining four irial segmente on the

" the greater ths masseing of pructlce. The data for the womsn show a similer

If we think of the porformance score (P % of tims on target) on the
rotary test as being,.other things equal, R Jo:ltrb funotion of a hypothetiocal}..... h__’"’f'l'

-factor, sklll, and a further fastor, wo;_'k decrement or ighibition, t.0., - ST,
«.f (B, I) §, 1t will be peen that Gonditions A, By and C provide a- - - RN
purformanoa geore in which the work decrement faotor 1s prowminent vhﬂ‘ou Poweal '}%ﬁ
in Condition D thie fa.otor 1s, relat:l;vely at laaat, minimized, -~ . ey
An indication of the level of porformance attained by sub,jebt.; that Md K

practiced under a relatively massed Condition (C) when this work inhibition ‘
hdy presumably been reduced by a lengthy rest peried is shown in Figure IV. :

. This graph presenss ths performance curves for Grows C and D of the Army oen =~
‘and. further resulte 24 houre later for the origimal Group C when run under. -~ .
Condition D, . Tha level of performance on the first few trials on the second .
‘day, it will be observed, is donsiderebly above the lsvel of performance oo
attalned at the end of the first day. Tresumably the difference between these s’
lovols represents the extent to whioch the performance score for Gondition C, "
st the end of tho first day 1o dopr’ouoﬂ by this work :lnhibitio:; taptor.; S e

‘.'f_;,

I, N i
AT, R
PE R

Worul st

o

Tatie

)
w70

mave

-
The question as to which of these two conditlons of praovtice, massed or - .
distributed, provides the more valid score so far as predioting sucoess .
learning to fly cannot, of course, be answe: cod by the results of the present :
investigation. ' Some indication of the extent 1o which the two differont mess=- .
ures, that in whioh work inhibition is relatively great and that in which - & 3 .
1s minimized, are related van be obtained by correlating the scores for mem~ " ' -
bers of Group € obtaihed on the first day wlth their sooree on the secprd day.
That is, suoh & coefficlent might be thought of as indicating the extent to
which test acores heavily weighted by work inhibition would sorrelate with
tout soores in which work inhibiticn would not be 86 .great begause of reoov-
‘ory durlng the 24-hour imtervel. The product-moment oorrol;t.ton betwsen the
total cumulative ecore for the first day and the first four trials of day 2 ‘
for Group C of the Army gample was .68, 7This value comparee with corrolations - .;

T

<

{x_‘
B )

g =
' T

Bl g At
LRt =N

P
E

Iy - b
SOl R
R

cab

eamy day, 8.8« Trials B-12 va, 13-16 in day 1. While indicating that the, two
measures are fairly highly correlated, it is sufficlently low to warrant sep=
arate detormination of tL. ~alidity coefficlient of test scores obtalimed ynder
distributad pmctioe (Gondition D} with fiight criterion mgagures,

T
) L
PR

3
Tiew,

ails

e

bili urep. ccrrelat:lon ooefi‘ioianbu between the odd and .-
even tridls for all thres samples under the several practice conditliens are
shown in Table 5, . It will be geen that these valuss arse ocnsistently high,
ranging for the two men's samples from .95 to .98 and from .91 to .97 in
thoe sample of women subjects, It will be obaserved that the oorrelations
in the case of the man's groups show a consistent trend, .tending to be higher

~
5
5 s
b

_ ..
Lo
yiglys C i
T P ‘
bR T h

PR P

trend with the exception that the correlations for Conditlons B and C are oo
raverﬂad in gize, . ) . Tl

Thia tendenoy for the reliability ooerfioientn 30 inoresge under the o
massed conditions may, on the other hand, be related to the fact that the B
scorea for the massed 9onditions aro bauasd on greater total amounts eof ! T
praotise, Thus Condition 4 sgores are based upon 480 .seaonds of work,’ :
Gondition B scores on 400 seconds, Condition C scores on 320 neondn, and .
Gondition D on only 160 seconds of practise, * R
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4L ol 7 N Fidoa wrel cgianta v oot en bhe firel LG sriels for

Cunse demo by ey e Tl wkoomonl voeden o rlale 1, X0 5, T, 95 11. 13:
a1 waLa mL 1-ted UEal fhal el oy, dy T h ?C,_l?, 14 and e, In )
$hie woge Af O iden A B sloecs eovrldedad pure bread o odd end even triadn \
for 7o 26 40l bope praply oerran” - ol ’ ' .

able 6 londs further awpprt to tals 1ntarp:etntian. It prepnente .the -

eg ity ccelflcionts for wusc-isively longor segmonts of praoctice beginning -
with she fird four triels and sérfiag svcseesivsly four trial increments. I '
will e eten trat the cosfficlente insvezas coasiptently in the two pamples
ard far all aomdlsicn: me they rre bagsd on larger and lurger seguoata of
practize. Figurs V, in wkdch {he 73liatili’y eceffioclents for the different
work sondition: ia ibe Acmy sample are piotied as & function of the mmount of
practice .in terra ol eegonds,; shov+ olasrly that jhese reliability scofficients |
inorez3s {0 ar asymptctia valuy er the lepgth ¢f the practice peiisd 1a ine ’
oreaged, :

These resalte lndlonde that t-et poores bagsd on ealy olght trianla, .
particularly ia the more mscod viiditiore; wo: 14 provile moesurse of antig- .
fasztory rellability. Undar Laadition A, in wiich the edjcot worked 30T
tinucuely, sgcoras baged on only fa:vr tpiale \BP gczznda) save carrv tionas
abova .92. The gquestion ag tr whe her sucr2d Liged on sweh a brief paried =
of rr: ctice measure the samy Jhinz ap scu oz das ¢ on ore extendod practica
must cleo be takan intoe conaldaratian, Uic nyt sa:tiun, therefors, pravides
evidenae on th2 sxtert €9 which dilforens srzgsute of Tosraing sorrslato with
svagh other, with tiz fosal Beiie, w4 alse vith w measore of gain [fipal
aegmylt of four sriels miaus Znliiil cegantt of fovr 4r 1ala1 ' )

interserrelaticne Batween Verlrun Tri: Scoacuba, Tntal Scerss snd Onirng
in Peviormanss loysl, Tabercorrelatione o betan E2Zms Jtal, totel, and grln
aaores for bobh 5ha . ATTy Bnd civilhen ginvas &ro .preoagentad in the ntbles in
Appenddxz G, Erxcpimtlca of oeemarntly orhl 4 5ill rovenl $hat essentinlly
aliller reaulin wers (vidinud fov “hem.lim zapler.  Prowbly, deceuss ef the
lnrger nurber of caziu in the Aray semle S corraletlyas for thes» croups
tand to be somuwhat mere stable th » Showse Tor the civilden group. For this
roager: our discussion wAll ha Bags! priurrlly on tha dass For the Army goampls. .

The resulis in 3nsh of tha sandilion. ora Liora or lewy similsr so far
as ths correlations beiwsen practi-e sazoonds “L.eqy Teur trlel segmonts) are
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00D V&, EVEN TRIAL COLRE LA MION CoLFFICIERDS
FOR CUMUATIVE SECHRNTS OF LEARNING TRIALS
‘ (LRMY AXD OIVILIAY LEX) -

- Coniitlo .

Triald AT B . D
Sepments  Apmy  Gi¥.  Anmy o Siy. Avzy Giye - Amay Qv
1‘4 . ] 93'_ N ] 94 ] 39 1] 89 ° 77 ] 57 [ ] 80 L) BT
1-8 .96 . 9% 97 291 91 -0 .88 <94
1-12 <97 96 .28 . .94 .95 - 94 91 « 96

1-1% .98 <97 .38 «96 9T -96 295 . .95
124 . » ?8 19? .

conserned. In general, adjoining sogmenta corrolate most highly with each
othar and, with inoreasing distence betweon segments, the coefficicnts de~
oreazs, Correlations beitwebn adjolning ssgments in the Army eample rangs
from .84 to .96 while those between the most dislant sepments, t.s8., botween
indtial and final segments vary from .69 to .82, (Sée Tables 19-22 in
Appendix C,) _ |

An interseting ralatiorship betweer. tho segment scores and the total
ownulative soore {all trials) 1ie revealsd in Figurs VI, This graph shows that
the correlation cosffiolents bekwoen the pognent sooree and tetal asore are
. greator for the middle segments of the prectice period than in the case of
the initial and fimal sogmanis. The four differant conditions revezl esson=
tially the same pattern, All segments, 1t will further bs observed, are
highly correlated with the total sccre. 'The latier is a kind of compromise
soore depending'upon initlal performmnce and amount of gain from practice.

A gain meapure hag been suggested by soms investigators as possibly
providing a bettsr indicotion of rate of learning a complex motor eklll
than either initial or fiml status, or the totel scors. Figure VII re-
veala some lniteresting informatlon concsrning thip measure., It slows that
"the gain score correlates zero with inifial status but that the relationship
insreasee congistently thereafter to a wvalue between +60 and ,70. The .
sorrelations betwean tho gain measure and total gcore for the four practlice
conditions, as ehown at the exirome right of tho graph, range about half
way between the extremes of the coefficients for ths smoller segzmente, i.e.,
1=4, 5«8, eto. The diffsrenco in the magnitude of the correlations between
the gain scores and segmant soores 1s not a little purprising in view of
the high corrslations found to exisi among the latter. These correlations
ranged,as etated above, betwesn ,69 and ,90. '
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Training Program at the Univoerclity of Towa, 120 clvillan. male studenta and

" . ‘ . ) \D'lT. o .

SUMMARY

[

Thras different pamples of aibjecta, 200 studaants in the Army Speciclixzed

- 240 women atudents were rua in en iuvestigetion concermed with tha effouias . T
of differsel prasiice~rest condltlons en performanes goorss obtained with the

Retary Fursguit Test. In eaoch sample ons quarter of the subjects practlcved undsr

ore of four sxperinental conditions whioh diffsred in the distributien snd
' length of work and rest porieods, The mjor fiadirgs of the study may ba briefly
gummarized a3z followes

1,

2,

4
5.
bs

7

. proximlty to each otker.

middlo pegments of the pruciloe period. -

Ferformance on iths Rotary Pursuwli Test vms aignlfioantly superior in all.
thres samples under the comdiiion {D) in whish the work poriode were
brievest and thy rest perisds longust.

Tha practice conditlon (t) amploysd in the Arumy Air Force Teets, in whioh
20 scocond work periods ars latersper asd with 10 &ooond reut periods, zave
resulip which differed negligitly from why mest highly masasd conditida
{A) a2 camtinucus work.

subjeate from tha Arvy sample; aftcr wrkiag under the Army Alr Force Test
corditions (G) showed a umrked ing¢reaue in level of performance wher tested
24 hours lator. Both this finding and-ihad reported above of inpravement
of perforsance with cletrihuteld practioc suggesdt that work lscremsnt 1s &
prendnent faoter 4n the perfacrance siure svinined undar ths gtenderd
AAF tept condition. - ]

Reliebility coei'fielianis Letwsen ced am, 27sn trials for al) three umm?los
wera sbove ,90. TKhess ccafficleats iuorcazsd consietently under all oon=
ditions whon baned oa l&:ger erd nrgar soegmeats of practico,

In the Army esmple adjolidnz segmente of ths learnlag ocurve ghoiwad high
corrolations, with the oorralationa dzcrexsing es- asgments cecreased in

In the iArmy cemplo tne gerrelations botweon sagment ecores nnd the total
cururative pucores were high for all four oondiiions and higheet for the

Correlationa between galn peores and zegmsat scores for all four vomditions
of the Army eample increased from zers &f the initial status of prae*iue '
to bziwesn 60 and .70 at the final atage ol prastice.

-
. fu_".
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 APPENDIX B

MEAN TIMS AND MEAN PRR CSNT OF TAME ON TARGET (MINUTES) AND
CUKULATIVE. AMOUNT OF PHACTICE FOR GROPY A, E, C, D, OF
ARMY MIN, CIVILIAN MEE, AND WOMKN
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v

A
AR

13.4
2.9

i3.1.

i5.8
7T
1737
1747
1605
294
"E(O"‘ 6

208

19"-2
20.6
2.8

0

N =) Oh A G0
g1

fzpunt of Proctlos (Sec,)

25
50
(4
100
125
150

275

200
225
250

295-

300
325
350
315
400

425

A50
475
500
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MEAN TIME {MINUIES)} ON TARuEi, MEA# PER CENT OF TIAE

OH TABG“T AND CUMULATIVE ATSOUNT OF FRACTICE FOR
’ GROUP A, ARIY pMuN .

Meen {Minuten)
045
.042°
J048
054
054
.061 '
066
.063
072
068

. 065
072
“ 075
076
<077
2080
.076
.083
<085
083
084
.080
.089
.078

g Tims on Targeg

13.5
12,6
14.4
16.2
16.2
18.3
15.8

18,9 .

21.6
20.4
19.5
21.6
2.5
22.8
23.1
24.0
22.8
24,9
25.9
24,9
23.2
24,0
2647
23,4

~

Amnunt of Practluo !390.!

20
40
60
£d
' 100
120
140
160
180
200
o0
240 .
250
280
300
320
349
360
3€0
4C0
" 420
440
.460 N
450 -

. 1
O N
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MEAN TIME (MINULES) O mer mm FER GJ:.NT OF TIME
ON FAFGET AMD GUIULATIVE £ OUNT OF PRACTIOR.FOR - ‘
. GRCUP 4, CIVILIZ4 MLE o
Trde)  Mesn (Mlinut ea! . mﬂmg on_ Tevget Amount cf Praotice (Ser,)
N 1 .048 4.4 20 y
R a 2043 12,9 40
: . 3. - 048 ' 14,4 , 60 . :
; 4 055 3645 / 8o -
5 °052 ) }506 ) o 00 .
: 6 065 9.5 120
1 00"{-:’5 L 1908 140 - '
. 8 L068 . 20,4 : 160
' 5 078 . C 234 : 160
lG -!0?4 - ' 22(\2 200 ) L
, 11 .02 Zhob Co220 ‘
12 T L073 Chol : - 240 .
13 <081 : T 2643 - : 260
M - .074 2262 230 -
15 075 . 62:5 : 300 ¥
- .16 050 ' 27,0 320 -
~ 17 - o L0). S063 340 -
‘ 18 2087 a6 1 360 o
13 096 z8.6 380
20 083 24,9 ' 400
S 2L . 097 /9L 420
E 22 086 2548 450 '
23 094 1802 450
24 L0083 2409 . 480
WAL
; ‘ WEAN VIME BINGIYS) 97 9.RGRS LU H T3 QUEF OF, TIM
IR . O TASET A CURTLTHVE - TN 4F SMALYTISE COR
' ' : ' UL AT 2, OTVELL ol )
Teigl  Mgen (Timban)  F b em s oS azrrh o Fraghlss % ra)
. 1 <045 0.8 5
g ? +05% 3.2 5C
) 3 n059 rl"(l . ;11
- 4 057 137 104
E 5 <0b4 15.3 125
b 075 18.0 , 150 )
3 ? . n065 151,6 . 1?)
\ 3 <076 18,2 200
o 9 076 18.2 275
16 086 20.6 250
1 085 20.4 275
vy 084 20.1 A00
1ix .087 20,9 325
'la GO& - ‘2Dol 3“5‘0
15 090 21.6 LY o
fe af, .097 23.3 .' 400 \ f
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e
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_ MEAN TIME (MINUTES)ON TARGET, 7N PER GENT OF TIME

‘ON TARGET AND GUMULATIVE AMOUNT OF PRACTICE FOR
GROUP G, ARMY uﬁ:n_ .

Yoan (Minutes} £ Timn on Taqggg . Amount of Practice (Sec.)

035 — 12.5 20
040 - 12.0 . 40
051 , 5.3 _ 60
059 17.7 100
.957 * - 1?01 120
053 18.9 . 140
L062 . 18.6" - 160
2060 - 9.8 180
Q70 21.0 . © - 200
L0710 21,0 220
012 : - 21.6 - 240 '
<077 23,1 ‘ 260
072 2.6 : 280
079 2447 - 200 .
<088 . 25,5 - 520
TABLE 10

MEAN TTME {MINUTZS) {Y :RGIT, 1504 PLACEE OF TDME
OK TARGET AMD QUKNLITIVE A4UPT 77 PRACTICE TOR
© O GROLP 3, AREZAER -

Mean (¥inutes) % Tirn on Tergot dmouwnt of Proctics {(Bac.)
~019 11.4 _ ' 10
025 - - 15,0 . 20 .
" 003‘1- . }-806 ! 30
030 ‘ 18,0 ' 40
2033 ° _ 19.8 50 -
.032 1192 60
2033 - . 19.8 70
035 . 21.0 . : 8o
O3] ' 24.0 ‘ 20
G317 l C 22.2, 100
043 2547 C 110
..04'3 ';\ 2597 120
-050 29.9 . 120
-056 - 33.5 -~ 140
<054 ' 22.3 _ TLsY
u056 ' 33*5 ) 160 \
=060 35.9 =70
062 " 37.1 180
060 .. 35.9 | : 190
066 . 39.5 210 '
063 317 : "220. *
066 . 39,5 230
N Y S , 3T.1 .20
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066
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072

- aQ'f?
‘o,081
. 082
.078
L087
091
2036
,097
093

MEAN TiM7 (MIMUIE:) G 11RGES, ;¢S PRl OSNP OF TIAE
ON TWAGET AH0 QUMU. T¥E A TOKY of DRACTISE FOR

2019
025
»028
«Q30
.033
.030
L0322
035
.039
2053
» 029 !
o044
~046
056
1050
2050

W LT
Gt 6,

GROUP 2,

.3t 1
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mli'rnm (umtmxs)ou"anm MEAN PER OFNT OF TINB

ON TARGET AND CUMULATIVE AiOUNT OF PRACTICE FOR . ]
" GROUP A, WOUEN- - !
- Zrial B_!L.S_L“Eal.l %4 Time on frnrzet = _Amgunt of Practice (Seo,) :
i 1 ,016 4.8 20 o 'i
ar 2 <019 o 2.7 . 40 ' BT
o 3 -028 -~ B . 60 . ‘ o
4 4 £023 6.9 . 80 - - .
5 w026 7.8 . 100 ’
[ .028 - 8.4 , 120 .
1 »030 . 9.0 ! 140 . ~
8 ‘ 4030 _ 9,0 : 160 . .
9 035 10,5 180 -
\ 9038 ’ . l;.‘ . ! 1 200
-036 ) .. 0.8 . 220 '
<038 11.4 f 240 ‘
uOSJ. 15 3 ’ ) 260 ' el
.041 14.1 280
.Olvﬁ i 98 . 320 :
Qb . A3.8 © . 340
<044 132 360 . :
<080 12,6 380 - X
4050 ‘ 15.0 - 400
o047 4. L 420 " -
+052 15.6 : 440
2050 - © o~ 1540 . /460
o045 . 3.5 : .- 480 g
TABLE 7 | P
MEAN TIME (MINUTES ) ON TARGE: Wall ¥ER CENT OF TIME ; .
ON TARGET AND GUMULATIVE'-:! 0uMP OF PRACTICE FOR ) o
GRODP B, Wizl - , o
" Mean {(Minwtes;  _5 Time op ”ux net Azount of Fractioe LSau_d_ co Lk
+024 - Sei-_ - 25 :
028 SRR 2 | 50 -
-03% . .. aol 75 oo :
»038 9.l 200 . X
038 T Bl : 125 ‘
083 SRR ' 5 S 150
044 . T 10,6 195
«046 1.6 200
‘ 049 31.8.° . , 225
051 . | i2.2 . 250 |
054 * -12.9 . 2%5 ' s
7 SR % 300 -
© o058 33,9 - : 325 '
058 : 13.% 150 . ., S
+0 . A R PRI
<068 . 15.3 , LIS o0
' : ‘ . : et .
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MEAN TIME (MINUTES) ON ‘rmam, \EAN PER CENT OF mﬁ
ON TARGET AND GUMULATIVE AMOUNP OF PRACTIOR roR
'GROUP ¢, WCMEN _

pety

. Mean (Minutes) P

Apount _of Practics (Sec,) ’ ‘,};

Trial op Te
i -021 &‘3 L 20
2 - 027 8.1 40
3 <032 9.6 60
4 1-032 9.6 80

5 <032 9.6 . 100

- 6 2038 11.4 120
1 041 12.3 130
8 037 111 - 160
9 0041 12.3 180
20 045 13.8 200

11 + 045 13.5 220
12 045 13,5 240
1y <050 ‘ 15,0 - 260
14 0057 1191 -0 280

15 U523 15.9 300
15 056 16,8 320

- " TiBIE 18

AN TIM® (MIGUTES) ON

AKGIT, IKEAN PR CENT OF TIME

- ON TARGET

AND CUMULAT IVE AMOUNT OF PRACTICE FOR

GROUP D, WOMSH

Trisl Wean (Minutes)  _Z% ‘Time on Tevgat

1 <009 54 10
2 015 9,0 20,
3 2016 9.6 30
4 «OLT 101 40
5 2019 11.4 50
8 «020 12.0 60 ‘ ‘
7 021 12,6 70
8 <021 12,6 - B0
9 t\uzl ) lﬁal . 90

' ' 10 I026 15.6 ' 100 ..
11 <031 18,6 - 110
12 036 21,5 ' 120
13 «034 2044 _ 130
14 «034 T 2044 . 140
15 -36 22.8 - 150
15 <043 5.7
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TABLE 19

" INTERCORRELATIONS BETWEEN VARIOUS TRIAL :
. SEGMENTS , TOTAL SCORE AND GAIN \
“GROUP A, ARNY MEN '

Soore - 2 kY 4 5 ' 6 7 8
1. Trials 1-4
2, Trials 5-8 .88 | , .
''3. Trials 9-12 ° .84 92 )
4, Trials 13-16 .TB 89 WL
5. Triale 17=20 .7 25 L9 .91

6¢ Triglas 21-24 e?" 083 _-BT c?a o%

7. Tri‘ﬂ.lﬂ 1-12 n% 097 -96 o'fg naa ) 186

8, Triale 13-24 .79 .B&E .92 .35 98 9T .91 . ’
9, Trials 1-24 8B .95 6 236 .96 «94 X .98

10, Gedn (#6~F1) «.06 022 w32 A3 49 b3 .19 053

TRALR 20

T1i7SROORRELATIONS BUTUELN VARIOUS TRIAL .
SREMERTS , TOTAL SG0RE AND G2IN
GROUE B, AFSY MEN
. Soore Ao 23 s 3 6 1.
P 1. Triale 1-4 |
) 2, Triale 5-3 +87 ‘ . ' L s
30 Triale 9-12 .30 .93 o Clig
4, Trials 13-16 .69 of 82
5. ‘Trials 3-8 « 36 97  9C 89 Ny _ P
6. Trials 9-16 L76  ,L90 96 098 B7 .
: 7. Trials 1-16 .88 97 »98 073 296 97T : : f
* ! ‘ R - fﬁﬁ,
: oo ) R
: 8. Oeln {(f-f1) .11 .24 43 .65  .09. .55 (35 .,
5 . (] Pe ke
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e
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gt - - INTERCORRGLATICNS, GETWETH VARIOUS TRIAL
e SBOMENTS, TGI'AL SCORE AND aam
I ‘ . GROEP . ARMY MEN

.1» ~f - y
3..‘ Trials 1-4 | r
” 24 Triale 5?8 b96 .
35 Trials 9-12 .89 .89 .
T‘riala 13-16 .82 - .83 - .91 '

_ 5 Tri&la 1-8 499 .99 | W87 o3
“:. 6. Tri&lﬂ 9'16 w81 S 2 A 79 299 - .88
CTerTrials 226 (95 L9670 96 94 9T .95

f‘i;sc'.mrl-(#-ﬂ.-#l) 02,08 .81 62 W06 .52

. ©OgEIWS 22
t

SEGMENTS, TC AL SCORE AND GAIN
GROUP D, ARMI MEN

wh . 0 Sere - A2 4 & | 5 "6

INTERCORRELATIONS BETVREN VARIOUS TRIAL -

29

Trials 1-4 "
Triﬁl' 5-8, 084 ' ‘ )

Trials 9-12 ° .7 - .87 ‘
Trials 13~16 .73 76 . .86

Trials 1.8 .95 .96 - .86 . ,73°
Triﬂl"9-16 q??- - 154 c96 u9? ¢35
' Trialn“l-lﬁ”n-.ﬁe ;93 . 7&95 .92 095 ﬁ??

Can (f4-F1) 403 .25 .86 .71 J5 . 62
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3.
4,
D
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1.

‘- 2-
3.
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6.
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«3T= 3,
TABLE 23 B e
IRTERGORPELATIONS BETEEN VARIOUS TRIAL
SEGMENTS, TOTAL SCORE AND GAIN i
GROUP A, GIVILIAN MEN !
Soore 12 3> & 5 6 T 8 9
Ty
Triaslas 1-4 o
Trials 5-8 7] i
Triale 9-12 7 83 . g
Triale 13-16 .55 63 .70 iy
Trials 17-20 <56 59 .12 84 T
Trialﬁ 21-24‘ n52 .66 r.=6.3 075 086
Trials 112 93 W95 .92 - o0 o67 65 _
Trialy 13-24 58 467 JE W91 96 94 .11 &
melals 1-24 <82. 489 .91 .B6 BT, W85 947 .90 CE
‘100 Gain (a#é-#l) “GA'S =-u23 =e10 24 134 053 .24 o2 =07 -j;
e
TAELE 24 P
INPERGORRELATIONS BET.REH V.iRIOUS TRIAL
SEGUENTS, TUTAL SCORE AND GAIN -
GROUP B, CIVILIAN LEH
. 5
Scorg A 2 3 4 5 6 7 Y
Triels 1-4 *
Trinla 5=0 .92 ok
Triale 9‘12 58'6 .84‘ 4:
Trials 13«16 82 .74 .88 y
Trinals 9.‘16 586 030 096 09? nss - '&—?,_‘
Triala 116 .96 93 95 092 96 <95 i
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Te31E 25
INDTAGURREIATIONS FETWEE] UARIOTS TRIAL
SEHIENTS, ™ ok SCOHE‘ AND GATH
GROUP C. GIVIL—TM{ MEN
= :Snf;?&g -qs}-—_-a--gnm-—-nn ‘:&z-_;--m.% pe 5 6-—— 'L
2 ’3’5-1;3.15 1-4
2. T.ials 5‘8 aﬁﬁ .
3!: Trislo 9"'12 065 q82
£ Trlels }.3“16 973 083 069 -
56 T'Z"i&].l 1-8 . 091 Q?T qT? nal
‘{zt. Trials 9“'16 .72 R "85 &96 - 095 081 .
'Iq. Tﬂaln 1"'16 a—B? : 195. 092‘ ., ’9‘ .9‘ 096
8, fuin (fa-§1) =08 .21 55 .63 .08 (6L - .38
’ i

TA TR 2O ' _ '

INTERCORRELATICNS BREMUSSH VARLGUS TRILL -
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