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.lttacilled. ic a niport entitled Tho &'toot of Dia• 
:liJ'&ction Li.@t9 Upon Perfora&1.noe on the Mashburn Serial Coord.inaU.on 
Teat by Roy Dale Nanoe, Claude E, Bwrt.on, and KellMth If, Sp1moe, 
'l"nie report ie 11ub~ittod by the Committ~o ~n Sel.eotion and Training 
of 11.ir.:rs.ft I'il.ot111 with tho reoommendation that it be inoludod in 
tho 11~i•il!l11 of t11.:ihnioal raporte b111u.d by the 1".Tieion of i\e11111U'oll, 
Chil Jl.lu•o1111.utio11 Adm.niatrat~.on. 

Thl.1 report presents an l\lll!.lyaia of pertorma.noo on 
the )b.,thblll'n appa.ratua with and without d.i11tn.otion light11, 1upple• 
mented by i (l) a l1t \ldy of the eff'eQt of lengl;heni.ng tha time llnd.t• 
on the J."eliabil:1.ty of the test, and (2) an ~valuation of the efteota 
of t'at:!.gue upon te,t perf'o=nce, The11e atudie,, :l.molving a 111111111 
nlllllher ot oaaeai, ar• exploratQry in ~1w.nl.ot111r, Apeu•t f'NIIII the find• 
:!.nge • the report 1s of' interest as an lllllllll!ple of ooopen.tion between 
the Comlld. M,ee on Se1Mt1on @d Tn.in1ng of .11.iroraft Pilots and the 
Al'1l!1 Air Foroea in 1lha inve11tipt:l.on or ba.tio problema in the 111elec­
tion of pilot•• 

Cordially youN, 

111$1~-
!.brri• 5. V:I. tel1111, C:haiz•man 
Oondttee on Sele~ion and 
~ra.ining of Aircraft P1lote 
!lat:l.01111.l Reeew-oh Counoil 
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EDITORIAL FOREWORD 

ln 1943• ·tbG Committee on 6el1Jction and TraUling 11of 
AJ.rors.ft I'S.lot, rith the oooperatiaJJ. of the Anny Air 
fcroee and the U. s. lfavy, imdortook further inveetip• 
tion or th& i:eliability and relati?o "falidity of' oe.rtain 
ot the payohomotor t&111t1 ·ltd oh wero be irlg OUl'Nnt ly em­
ployed 1n the 1elaction of applioa.nta for fi1ght tl'll.ining, 
Tt1eee atudiee '!fora ~•rtaken with the vill'lr of dnerminlng 
il) the e:ft'eote of extending the time U:mit.111 (or 1noreu­
ing th• nlilllher or triAl.1) er the reliability and val1di·o1 
-,f these :l.nl!ltruwent11 l2) the ef'feots of oertain other 
modi:!'i!llltiona in th1J proo&d11re11 of ldminlstration on th• 
reliability Md validitn and (3) the interrel&tionshipe 
ot theee lBJObQmotor teots and certain psyonomtor 11.fld 
paper"'iitnd-peoil teete 11bioh are not being employed in ••­
leotiou battor1e• at the preaent tilne. Tho over-all goal 
ie, of oouroe, the oonstruot1on cf a seleotion test bat­
tery of gros-lier ftl:l.dity than thoH already in With Prior 
t,<i the im.tillt.1011 01' the program sponaorod by th>J Commit• 
tt.e on Seleo1.ion IU1d f:r&ining of Airoratt Pllote, the Stat• 
llr.inrsity of Iowa ima alroady oooperatl11g with the Army 
Air Foroe11 in u experl.111811tal anal:,aie 01' payoh01110tor teats. 
"l'lHJ pNeei;t npon ropreesnte, to some extent, an lnoid!i!nl.-
11.l atw.ly i;,;ro111ing ou\ of' thia earlier n,.o!l'.NIIII tmd.ortakon •i. 
a result of a oonior<n'llle hald at the state Univereity of' 
Iott&. in April 1943. '!.'he study rma daoigned tbroll3h the 
eot>pere.tion c,f Lt. Col. A, r1. !!eUon, 11.m t.ho authors of 
the roJ)Ort, and the etaf't of' th,; Oollllllittr.o on B-el.llo·~ion and 
Trn:i.:rdng of ,\irorat\ N.lote. 

f 
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?he Ma11hburn Serial R•at1on Time Apparatue is 'be:l.nc i1111ployod u a 
sel•ot1.on teat tor ths i:r<lid:l.ot.ion of ul.tl.m&te e11cooe■ or fa1lu:n :l.n flight 
training, It oorui:l.ots ot a pe.t'l&l on !ftd.ch 11.re .t111unted three double r1m1 
of lightto • and 6. platfOt"l!I in troltl; of th1> pant;l on Which ue irurtalled a 
rudder bar, oontrol sti11k 9 a.nd seat, H:1.mulat;ing the pri!loipal oontrol1 
found in an ail'f,l.!:tmi oookp:l.t • 

At IWJ' siven momom. only one ct the 11c}rt.s :l.e 011 in an;y giv&n rcnr. 
'I'ho patteni ot l.:1.ghte app~IU':l.ng 1n one rou of •aoh pair cf ron b "••· 
leoted" by the !l.J'l~tue. The lighte on the other row of eaoh pair of 
1"0\"IIJ 0an bG "moved" by moVOllle!It!I of ·the eontrole, one l'0\11 be:l.nc: controlled 
by "rudder movew..1nt11," a!Ulthor roo, by "a1hron mov""1lents" l!Ul4 the third by 
"elevator MoVem6nto." Th• task ot tho eubjoat takina tho test ie to 'blovo" 
the ool1!trol lip.)rt11 fi!O t11e1t they are 11111.tot.ed 111th the llght1 "e•leoted" by 
thfJ ar,pilJ,"11.tue. Aa ooon ni:i 11 match 13 llllldo, th• &ppu"atue uela.:ts a MW 
pattarn. Tho 1H1cre on the tut u doterlllinod by tho number of c.&tcb~ 
made by ll eubJ11ot in a elven intorval of tiw.i. 

!n addiU.on to th• "atimul1.lll" 11::;hta. and. ''control" U.ghtt1 • tru,re 11 
an wid:l.t1on,,l VE>riill&l ri:m ot lights on ta.oh eide of tho plll!Hl ot' th• ap­
pars.tWI-• These lichts (litn "turned of£ or on at tho oxperimmi:ter's die­
cr•t:!.011, Md ar11 intonded to be f.ltled pril!larily u dietraoto:-•• HO'ffYfl', 
th117 na,'I'& r.ot been omwinontly- Ol!lplo:,ed in the test eituation, The pv• 
pone of th111 axperiment W'l.13 to datermino the effeot or these lightu on 
the performe.noo ot 11ubjeote takif18 tho test• 

'l'wo B?'Ottps of subJeat s fflll'e used in thi111 resMl"oh. The fim group 
OOlllpOsl'ld or 50 .:sel'rloe 11111n, WU given a "short test," score• blling dottr"' 
mined on the b,,:1i11 of' ei~ lllini.rt.ee ot oont :l.nuowt WGl"k• Tht distraot.:l.on 
liijhta were lir,nt&d during al:terl!!l.te minutea of thi• tH111t period. Sep• 
ir.n.t• 11ooret1, in tut'ml! of' nlll!lber or roat t1hinga, iero dn1tn1J1114 tor tho 
"diatra'l:tion Ughta on" IUl4 "dilltn.otion. l1ghto oft" l,'U't of the t11'1t. 

The seeond group of uubjeots, oompo11ed of 50 eerrioe IMnt 1nu·e gi\.-an 
a two-m:l.ni.'t@ pre-test on the liia.sbburn appara:tus wi.tb the dinraation lighte 
lighted. Pe.ire of rubJeots haviq aqu:l.valent pre-teat aoorea ffre d•ter­
lllinelt., ons l!MIIIICt1r :,/ each pair being ptrl. into eaoh of two aub-group11. c.ne 
aub&grc,up wa than 11u.bmi:tt~d to the teat -.ith distraction lights off, and 
the other c;roup lll:l.tb d:l.etni.otiou ligbta lig)lted. 'l'h111111 groups toolt the 
.. long test," oi,ned.11tinu of thNe oigbt-m:l.nu.te pcr1od11 Ofl th" apptU'll.t1111, 
eepo.ra.tod by t1r0•111in1.ria, rest pe;;iod11. 

'"'• she cornpliJtion of' the ten all wbjsct11 wore asked a YIWllber of 
quostiona rogardhlg theit" opinione :l.n ret'erenoe to varioUII 11.apecte ot 
their perfol'!llUoe,. 



Tho ro1mlta Qf th<1 experimeut illdtoatod thRt, 

l. The fa.at the;t. tho di11traatiou ~:1.&,h1 aro l~ed Ill' n" lighted 
mnkee littla or nc. ·dit't'erono:i in averag& s~ru cf r.ien te.ld.np; the t eot 
under the two oonditicns, ll.ll&. tit, IN!lationship; betm1on ooor111S ma.:!.e undal!' 
the two oondit:1.cna aro hit_'.h, 

2. Datil the long and the ~i.ort t1a1llto &.l"I> highly "reliable,• 1.e., 
it the men wtre teoted again, th11 eooree on the re..-t&atll would probably 
be uor..eim;o!!l. with +.ho soore11 on the or1,,(!,inoJ. test• The lone; test 'l<!l.l< 
found to be more relie.ble than the ahort t~at, 

3. There is r1. high rolatic;roh.1:p bet,:,un 110.ir,;a on the> i'lrst 11111£ ,;f 
lxltll teet,s and the aowe,11 en thli o<Jtriplot" tHt~, 

4. While the ma.'!. ,uu;war$d dif!@ram.ly to q1211ati\ln8 re17.rding thtir 
opinion or tho efto:rt cf tho d:lst1:>aotic;n l~ht11 cn thoir :i,•ri'c>1'111B.m-;e, ra~ 
garding their teel:1.nge of f'atig,H'I; Md. their uthode o~ moving tho con• 
ti-olu• no a18%11:t'1oe.nt dUfer,moc.s w0ro fcnmd in aT111ra~ e.oo:l"o• of: 0 ;:,up:s 
of. 11111n who savo af':timative and 111tgativo i.nj!IJOl'G to tho y~·~ouo qu.st:lcma, 
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1'!!:!; I::FJ'EaT OF DIS'l.'R.lOTION LIOffl.'S Ui'ON PE~ ON '1'ff!l1 
1'.JlSHBURN lllmlAL OOORX>INA'l'ION TEST 

IRl'RODUC'l'IOlf 

\'lith tho roe.wakening of interest in aY1ation psyoholos, shonly P-t:•F 
oe•ding this 1111U', the d.enlopment ot ·teet11 Mil 1nat!'1lllltlm.• tor the •election 
,;;t potent:l.al.ly auooo111tul oandidatos tor n1atrt traini.ne -111 g,-eatly ao• 
oolera.ted. Oons1d01"ll\bl• emphas11 waa plaoed on the d•••lop1?10nt o£ psycho• 
motor teats on the GJ"Olllld.s that f'l7i~ an drpl.o.ne damd!J eOlllplex and D.O• 
ouro.tely ooor,U.1111.ted mo1'Glllent• of' tha hande and tori. 

The Ue.i,llb\lrn Serl.a.l ReacrU.on Tiiae apptll'atua (ao11 Figura l) ha.11 00011 
one or the most tri.dAly w,ed Psyohomotor tests in wtiioh ths a,r.ual oont:rol 
operations of a planAI are simulated. In the llar9e.rd NY:l.a:ton of the origt~ 
ual model a mm:.bor or "d.i&tram.ion ltghta" w•re added to tho oonlirol p111.'l/.el.2 
TheH rtdistraotoro," howenrt have not bean oonsinontly u111:ld in the teat 
d:tuation. In t&at, no prori11:l.on is made tor tl!•ir Wilt 1n the preE!&Et tNt• 
1ng proaedur,11. This st Udy 1·eproaem.o a prelim.lllll.l'y in'festiil,at1on or tn• 
efteot of theo11 d1straetor11 on tho test re11ults. 

APPAMTUS 

'!'Ile l'la11111:>11rr, 51J:r~,,:1, IIM'1tion '[h:i,;. ap~tui oonaiet• ot a.n ~,.gbt 
panal (sn Fi13ure 1} on llhioh aro mou.m11d three do;,i;blo row• ,1f JPeled lllig• 
nel liglr.111, th:l.rl.em1 aicna1. light• appt,ar1.ng in aaoh row. Onl) rw in ca.oh 
of the double rOllftl ccmahts of t::roon "jeweu,n the il\her ot red ~Jnel.i-." 
A ruddex- w, oontrol etiok, and aeat r s1mulat:l.ne, the pri11oi1'111l. oontrole 
found in an airplane oookpit, a.re illlltall<11d dJ.rmly in front of thi■ pa•l 
of licht•• 

In th• to11t situation this etimllltie "bJocts are thr•• red 11gb:t11, one 
in ea.oh ot the rOWII ot red pilm. lig}1t1o, /it uy gi'Rl! 1111.m1ont only onac r1111 
light i11 lighted in 11111.oh of 'tl'tc raffa I tha puf;:l.aul.o.r pattern {loocr.U.on of 
tht1 throe lights) being automatioally "1u1l•ot•d." bf ateppil:lg relayt1 bull'. 
into the 11.ppa;ratu11 (110 Appendu A). Silllilarlr• at ~ given mCE11ont. only 
one sreen (ooritrol) light ill 11ghtod in f!f>oh or th• ro1re or grIH;n pilot 
ligh:te. The looa.tion ot the gr19e1•. J.w11l11 'flbioh IU'II lighted it1, houenre 
dependem upon the pCIIJ1tion of the controls (rudd,;r bar and ~tiok}. R.ight.• 
le.rt movement11 of the. frl.1ok ~use tho V'(>tm lii;h't in the upper t"W to 
"111ov11'' ft'Olll right to left. Forn.1."d mov('ffll<tu\ ot tho otieli: o,uw•• th• s;r1111n 
light in the pi,rpelldioul.a:r rw to mo1re d01'll, a.114 be.okwa.rd mo,r111mm; of the 
etiok mov•• it up. t1on!Aent. or th11 ruddwl' bar with right or loft pr•11IIW"• 
011.ua~s tho gr~sn light in the \at.tom row to movo rie;ht or left reepeotiYel1. ----------------------------------

l,A theei11 subnittod. by R. D. Na.noe in p11.rt:!.al hlfillmsnt of the degr.e 
of master ot arts in the l>opartlllffl of PsyoholoJ;lr, state U11:lversity ot 101Fo., 
Iowa 01t y, Icnra. 

2uoFarlan4, a. t.. 9.l'ld. Ch11m1111, R" c. A Set24l ll919£ion Tm AP'P/itl"" 
tu11 t9r Appajai.pl! Plls.t Apt,itud,. Bost.o,n Henard ll'niverdty g 1943. =i 
(Oopy in ~ommitt~e ti~os,) 
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'l'lu1 ta11k ,;f the .iubjsot. 1, to aij1.:11t the green (09:r.l;rol) llgj!!ta by 11-p­
propr1at11 mcveNnt of the eontro1e so t,w.t tbey a.ra in direot al1gmnant 
m.th ♦b• .rod light!il, (1.o,, the i!Ulljc-o~ !l!Wt iu-range the green ilgt,ts in 
U,e IIIUII& pa·ttern e.a tho patt.,1:n of ,,.d :tii;hlii!I •hj,oh i11 aut::.mtioally aae 
leot~d by the stepri.!lg relR<ys of tha Qpparetue;, v!l-t.en he &ueoe•de in 1111ttoh­
ing poo1tiona of g:ri:.sn llgltt.e nth rl'ld onu, and in 11111,:l.ntailling the ma.tohiag 
for appro:d.mately 0.5 eeoond, the ap!)ar&t~'G &\ll;o:natiua.lly presents a aew 
(red) etimallllil pa.tt~rn. The· 'Jlhole oyole i• then repoated.j 

In &diition to the l"tlWS of 11·timulus and •or.1ntro1<1 llght11 a a:1.ni:;le row 
of fi.V<? 1igllt11, al te:rMtaly rod ar,d groeu, ie lo=ated on "a.oh side or tile 
"llght11" panel. 'f"n1u1e lights e.ra incl.opend'tnt of the 11t:l.m.llue patterna and 
of the i:ontrol m,:ivellllt!lts, and are intendod to be used primarily u dist:re.o~ 
to~a:. Tl111y es11 be tumsd on or off a~ the •ll:P•rimenter'e dioor!Jt:l.on (aae 
d:1,rt,not:l.on lights, Figur-, l). 

A. tH>Dtrol im.!.t plaoed on the experimenter'• table ie wired into the 
:regul..r oi.rouit Qf t.lle e.ppar•utue. Thio u.'iit oom:ai.1&1 the lmU!t.er mtoh tor 
th@ i.ppe.rs.tue ;,.nd au norg11ngy t,,it,ton wr.ioh aGtiwate■ the eta1,pl.ng r-ol.\y11 
oont.-µlling the pre111m.aticn of pat·terne of ll[Ylt11. A oommeroial "11111.ptio 
mes1111~e-reslater~ raoordt tll.3 nwii>er of mtobiAgo 11.nd mkes it poseible1 
thert,tore, for OJa.'1h 11l&!l'B nool",• to be n~ cli:reqtly for o.n7 length of the 
teat p111riod. {For '\ mr,, oorm;,lcts dHoript ion and wiring diagram of the 
contra-l U!Jit, H9 App<M:u\\x A, b'ip;~re A~I.) 

S'.'..'ATJruENl' OF 'l'HE PROBJ..!il!ol 

-rho m.ib.l>ui."D appt'Z'ati..t:1 h.,,11 ocJ!l!Gtl.mso been opoarated 11:1.th <;he distnu:• 
tion l1gt1tt1 burtd.ag counantly and eometill\Os 11'1.thout. 11.lthcugh ;he teat 
11 being omplcy3~ qi.lite euo~ae~tully in the eoloction of pilot pere:inru1l, 
the queatior. mii;'ilt bs rniaed ao to whether presenoe of the diatractioa 
llghte iUW'eauee ~r rlaoroasee the validity of the teut.4 If tha dilltl'ao-

-··-
3Tho n"1lllh•r of 11etrtine;t1 befoi•a tl1o t~at begtna to 1-epe11.t tha patten, 

is tM.rt11an. 1'haro are three 111,;ch repes-~ed pu.t.terr.a in &e;ch revolution ot 
tho l'.llcppiug :r&l;i.y • l1>. this ell:p,wiment, a reet pm-iod _,, i.assr-ted folluwQ 
·1.1s a g1V@i.l pen.oil. o{ p:raot.ice on tho toat. When the i,1lbje1r~ NIIIUl!ll!d hill 
taak, ha be~n 11t 'l'hstav,u setting hll.4 net been <lQIQl,1ated e.t the molD6ni'. the 
pn,oedi.Jlg pl'neytioe t:rialn wora h!llted. 

4In a preUmizm..-y et11.dy ll&de in the spring ot 1,43, 20 oivilia.n men 
and 40 women ,1rer<1 us!!d 1111 S 'a. Flalld.omlt Bele<lted !ilr.lvee of male and fattale 
groupe ll'O!"s given th3 t6at rlth a.nd .~tl:'.out di.atraction ligJrt.11, respectively, 
The reas11.l-t111 were <1,mtni.dicrtary, i.e. 1 thi, womet. in tbs with<>® 0 nietra.ction­
lighte grcflp a1-e ell,¢\tly hi~e!." 8001'$!1 than did 'll'Clll8D in the with--diatrao­
-t.ion•light11 gi>oup. Ccm,er!l11lyt -~he male .;roup 11,.th-dietre.ct:!.on•lights made 
slig.'ltly higher sooree than did. the mle groUp 111thollt-d1etroot1on-li@!'lts. 
In ~oth ouoa tho ditteranooe wrsa, not otatistioal.ly 11ignit'icant.. It wu 
deoided• Ulertofore, to 1'<9pe&t the expsriaK!nt ueine: • larger SJ'OUP of nle 
'1\lbjooto only. Se• Buxton, C, E, The etteot of' dietru.oti,.2.n liglrts upou. pei:­
i'?JJMM" on tt;.e /4'¼91hbW'lJ Se[ie.l Coorq_Lne.tion Tejt. Iowa City, State Univer­
sity ot Ion, 1943, (Unpubllllhed.) 
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Figure 1 

The Mashburn 3erial Coordination Test 



tion U.shf;e produoo no· signii'iout ohe.n/l9 in the i-ut order ot 11ubJ01'te , 
t:lld.i,g tho test, there 18 no r"tUou fat' the IU'lll9d serrl.cu to be 11011offmd 

with thio upest ~t the toet.. lf Slloh II. ohange don IOOII to ocaur, the IU'llle,d 
aarv:lou oan thon saoura empirical ftlid.ati011 data to dstermina how the teat 
might beat be odnrln1rtered. 

l'ha chief purpose of tM.a exr,erinent ,m.a to determine the ort'e<A of ,;he 
distraction lif1!ts on (1) the rank ordl!?' of the t111at aubjecl.s and (2) the 
level or their perforr:ianoe on the test , 

The dosi(lll of the e.rperiment also provide. tho roll0':11.ng infQl'IJ!a.tion: 

1. An e~mition of the reliability or the l.laahbllrn Taat under theaa 
particular conditions. 

2. Tho correlatior,s batween various portions of the teat and tha total 
tost :iccres 1 i.e., tho dstermination of the minimum t!!et length 
possible under thaee conditioni, whioh prov:ldaa the i,arne rankin{;e ae 
those obtained by ueing tho total toet. 

3. An evaluation of the effects of' ht:l.r,ue upon psrrorill!lMe on the 
teet. 

SU1lJ3G'I'$ 

The lOO eervice mt1n earring as subjo~o in this expuriDl-..ut were d.\videc 
almost equally bflttroen tvo dit'fe.rent age ;;roupa P the averag11 ot ono group 
lioing 19 yeaJ/11 and the other, 26 yc,ar•• Ths t7o n.ge groupe shOIYed appro:d= 
lllately tho same per.t'orme.noe durinc: tho cilol't. te'3'1;. It "'8.11 decided, there• 
f'ore, to r-,tain tht1111 both. The youngt1r g1·oup showed 11. sliglltly h:l.gher aver­
age score on the longer teot ~riod but even here the difference .iaa not 
significant. J.!ot:f.vmion cf subjeoto seei:,,ed to b~ uniformly high. 

m"lilRD.!Il:l'll'AL .PROO!ro!JM: 

General. The 100 fT.tbjects mire divided imo two eroupa of 50 each,. Orw 
or these r;roups took the ~short +.oat" :i.n which eaoh subject performod tor 8 
mintltas OD the Masliburno '.l'l\e other took th3 ttlong teirt" 1111d performed II total 
of 24 minutes. Test scores (nU1>1ber of il'llt,chir,iµ) ffllre reco1'ded for each llr.ib~ 
Ject !lt the end of each ona-minutG period of mirk. .\t, the boginnlng ol th11 
testB tho exparinentar oarefu.117 dmnon>rl.rated hw tile ap'!)ar&tus worked and wbat 
the subject .:oat> supposed to do. Oral dil·actiorui wer11 given explaining the test 
IUld the desired perfO!"nllm:e (c,ee, Appendix B t,;r. ~ct instru<ltious to the ,mb .. 
ject). 

The Short Test (8 minutes workL Tb(! short t;est may l)c descriood a.11 fol~ 
lOW111 Arter dC11110nstration o! one aetting of lights bJ the experi1mmter, the 
subject sot in the ohair, manipuluted the aontrGl.c, and then reaove.l. '1h hand 
from the stick. At the a:;,propr:!.ate aignal he then begun tho test• 



','.'mmty~fiv<J of thii \11:oj;;icte i!I one zr01;.p start\l>d. tl:e ·ion ,i;•ith the ver­
ticu aide 1.igbts (dietraaticn :1.igb:te) !U.mnioot<.,d. l'his is to be referred 
·tc., as ford.or J.., tiM,rj;, :!iW,• T'he i.•o:,iaining 25 nw11 in the gr,..mp began tho teet 
vi.th tho nrl ioo.l side l.-\.grra r.ot; illumiMte&. This is to b"! roto1Tod ·to ao 
Otlllt2' ~'.,>Jj; _ _j.,i,i. 

A-'. tha en.\ of earn <Jne~1,:te period o! wo:r-;c, the1m 1:1.ghto 'l'<lI''ll awit ctce:i 
off {or on). '!;'ns "A" er-.mpa ~her;>t'or&, hrul. the distta~i"n l:l.{!;l:-t11 burning 
,iurin15 thai..1" oM-numbarod. ;n:l.nul;;ie of work. crhile the "B" B!"OUp had the lights 
bonung durinc; ·their ttven~!l'\l!l!OO'!"etl minu1;11s of wurk. 'I'he av.bJ.,ote were testod 
:!..-i an ,'lfill,\/,.BB.t m-de.r • • / 

nw Long 1'.m (24 L1i!Ml!'.t YOrk). 'fha long tee'i; beflail (:t'ryllm1ing a d!ll.1ll­
onat.1.'a'aon i>y tha Slq$1'il!lonter0 'lto.) with a. 2--mizurte pre--t011t period duri!ll! 
which the <lirlramion li;_;hi.l'J 1wr.:, :l.lltliflinated ror all aubjects. On the ba­
aie of ·the pre-"tos1; ocores the 50 io.:ub.jeuts were !rpli,~ into two z:w.tched groups. 
I'"n'> grc-upfl 1."Elt',t rw;i."hod by ooleotin;'.!; r,au·11 ot 1mbjeet.a who rno.d.e "Jimilm- IIW:1'811. 
F.,;,ob pairing u1111 ma.4e to ,rithin (lJW 1natc:1ing (l 150W'o poinf;) or lic}rte 0?1 tile 
test. Ono roeiab$.I' ot eacli p1:1il:' of enbje·<rts W'!l.9 given the test 1:11 th the side 
(divtra.i:tion) 1:lr;trt.e Ulm11ina:l;111d, t,he other l:lnll>er w"lth the 11id;-, tii;r,;111 
'iurnl!ld ofi'. 

The "light11" condition io t\l bs !'eZerred to as !l~J14ition A,, !2.M teat1 
and the "no-11.yrt:." 11owitiP~ :h to be re.t\,rred to a" .Q.~ition B, long toet, 
A rest period of 2 mirr.c',;;;oa 111ai. g;C:.Vl'n af'tt>Y" tho 8th W1d l .l: minutes. During 
ttdfl r;.,et period ths1 sub~oat. wn~ in~tr,i.anod to remov.i hiu ha.n:is and rm 
from the contr,,1s. 

'l.'est Cr,,.!ll!.!:~o Al.l ,Jt th~ t.1,fJting 11.u c~ried Old ~.r, the &Ten~ be• 
tweon 7 and 10 o' elouic ir. ,. q•~ie-t. room. 'r"ho wint:ow IJhl.'.dll- Wf',11 d.'tll.wn, w1'! a 
oeilillG light (60 wat1:.o) VM l~f; burning~ In thia lnOdoratoly dim 11llll!dc.ia~ 
tiou ii:e exp,,r:Lne,nt~ uas able, t1:1 t,l,servG tn, oubjoet.' • pe'l'fo1'l:lll.!l@1> and yet 
the p,,1.11c,l li(!',hta sto<;;;d c,,::t, ul,u::rly eincn:gh tor thi. 1JqbJocrt to dieti.n::,iieh 
tht>mo 

fiub;iegtiye De,te,. In 01·der to g3t a.'l indi!lll.tior, or the subjects' opin~ 
ions 0011<,e:rning their (Mlt pe-r!'o~noe !or oompar1son with theil' actual. p<ir" 
.f'orI!lll.llce record.a, a lW of qu.eatiorui '!l'!ll'J drrorm up i'or bath tlrn short and 
the long te::it gi-oupeo 

The q.;;iGGtiotlfl for tt.o li:mg tost wor" mimsographlild and proi:rnnt.e4 to 11r1.t1h 
s<Jbjf!et afier- the teat w.ur cooqiltrt.ed. (110'9 Ap11endix i:). He ans<rored thosa 
without aey h.oll) i'rOIII t,he O;(J.>er:'l.oor.-ter~ -luestions t'or the 8•,m:1 . .aui;e telJt were 
prasente~ orally, 

lu ordur to app!"otilmt.e th<J ·trne correlation bet<n1en pa"rt'ormum:e 1111de:;­
'l.he two conditions (l.ighl;s and 11?•·1:l.g!Ita) it would be neoe11sery to run the 
11a.me gl'Oup cf lll9U txr.lce, once wlth lir:;bts and onoe without, 'l.!!.d. to el:!..minctD 



the ef!'l!lcrta of prertou8 1t:tp&rie11eo. Ine to the learning which is 1.mrolved 
this procadure 11UB impo4nible in ac."f.ual fao-~, for on the eecond tel!lt tho 
i:mbjeats prooo"bly would have ~oa ranked iii a dii'f'orent tashivn, both \.ep 
oe.uss sOllle or them llli~trt Mve profited more from pn.atioe tbsn othera e.!'.d 

· because tho two oonditimic might dem&Jld difft>l'Ont ~abllit:l.os." In the light, 
oft.bes@ con11ider11ti1>UBi :w1othor procodur-:. ..as ;;arp!oyed to pr,nide an ap­
proach to tho true oorroli:l.•;ion. 

For the ~porl to.ill., two eo-1rea 714';:l'e obta!n-,i! tar each man -~ tcrl;&l. 
score with lighte, and to'.al s11cr11 wil;hcut lir,hti.. Thoae !iO µ,.ll"D cf saoi.os 
nore corr'.lllo.tod. 'l-'lta I)l'oee!ure us;;d !lore is rcu,;hl7 £1!!alot;cmn to oorr;:1lat­
ing odd au.d e..-uu triali. on 3 test, bu:t tho "lights" factor eclcr11 :l.n sa U·.at 
the two h,"llVIIS .:mnnet be [Ul!IU!ilGd to bit fllt<tc:tly ucn.;,a:rablOI in 9",:da.- A !tnd .2!.:-
~t£.1!.-

!t ~ae asfm:ted that two ~alf-occr~a eeaured in this ~.=~r ~ould be 
m1>ro c1>mparo.ble to oach o-!;~or than would sc:ora1:1 on two ·testo (cono mth 
lights• one Witho":Jt) ·ie.11:en at d.tffar1mt timoD m.th no C1U-ry-c•rm· of praatictJ 
effeots, s:!.11cs, nth the 01cs,tion ot tho ir.i;.Jor va.riabl:,, light.:;-~i::o .. ligllta,, 
each sxporimentl\l 001Hi1tiomt l'.l.s tbe plqriole>gical state of tho :l.ooJ:ridual 
and atbor souroel) of e:.7etemaiio w:.ri!l.t.!..,n in le;'f!ll of p-n-tor=oe otay 
noa.rly tba eame for 'bcrth r.alvas of the tuct. 'I'hlil ccrre~tio,i i'lr,'l'.re ob~ 
talned botwoen tho two h1tlf-111:or.,a pi•obi.bly me.y oo <:Ol'!S".d&rc.)d tha uppor lim­
it which •,he true fi:::;uro could poa::;ibly re~oh. 

1'or the ~Ji.!1.1!:l, BOOI'~B ,y!: tho 25 own on C • $.. :'.\ A (light:s} Yore 

correlated with the scores or. tha ?.J men on t:omitionJ'_ nc··J.l['.hta). Thue 
two groups had b!len mat cille.l as nfl!U'ly· ac poa0:U-1l11 ao tt.nt ri~n !n Or!& g:-,;;:ip 
would be Uka tho llllln in tl,a athc::- !1.9 ragar;!.11 :l.ri:l.tial kvol of pa!:':i'c:n.a.,oa 
on the tG!.!t. It 7.ia.o ce1n:li,ler.-,d lof;:it:!=t~, tllei:'uforo, to c~rrel'.:ta tt,.l!I@ 

two sets o t .Jc::orea jtu,'t aa thoui;h tho;y .•e.prasonted o.v, gro·i;.p c:,:;: aubJacte, 
inatead of two, and to a:Jsuma tho.t the o\.."<t::..i..'lod coo:f'i'icient m;1.1ld $flt a low•• 
er limit far tho tl'Ue figure. It we.11 a:s;,1..::.ad ·Umt this cc,Q,fi'icie1rt t!'OUld 
be lowor thmn the tri.o lig:ire sinee th0 tr;o gr-oupa w1n·o not id,;~ice.l. 

Tho "lir,ht.-i -~ll>!l•lii;ita" cor-relation 0:i-otfi(li•11::,t for th<ll shc,r'; to11t 
u11e .04, Mi tor the lont; tm, .62. l.f fifl = s.eoime tlw.t thu<le t.,,o vnlua.i 
sot tbs limits for the true Te.ln<!t then 1.1'0 'tf;."!.Y oonelttri5 that the tl'u" cor•· 
rGlat:!.cn b9t111to11 the two t&~t ::,:mdition:s i11 rolati:-:raly high, Th" in+,,g:J.uo• 
t:l.on of tho diatraetici. light a J;,rob-.,:b:t:' dooe not Mtorh11;.- distv.rb the 
roLking oi' tho aubjeatll.5 __ , ______ _ 

5')EltiiQf'J,1J~at"• It should ba noted. C':.:.\t thllfl:3 l:!J!tl.ts 3.<',-, um: Uif.::1mrl; 
regard to tho differem:e in le:rll.,-t.h of th6 ·,c~ta. 'I'he em·rel!<.';3.on coei'!i~ 
cient of .84 for the chort teot ropr::1s,mts tt,a cvn-al!!.t:l.on bot,no:i tiuo -t« 
mrmte teuta t while tha aor-,·aui.~ion. ooc.i'!i<rl.,;m; of .62 fr,,• tha hmg teist 
represant11 the ecrr0latior.i bat>1c;on tv:o 24~:d.mr'~e 'lCOroll. 

_- ::,: _::<:-i­
-J'. 
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t.ivelo of Portorl!lllluoe 

Chrutg611 il.>. performe.i1!<1e -e 1th diff'er.-.ut '1lll0unt s of' r,raetii:e were deter• 
min~ tw both -~he short aud thEi long test. Thws ,,1u1ng9e eJ'fl presented 
graphically in F.~.e;ureo 2 and 3. !n both tests, tha oi::rve for the ,.lights" 
condition merted otri higher than tho c:,un-e tar tho "no-lights" conditlon. 
'.:.'ho lat·~er, hOifS'J"<l!', waa highur to\"!nI"d the ,;,nd i,f the practic~ period.I> 
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Pru11u1ted :!.u Tabla I aro tho !tlea.n!J; 7.lta,v.lard. dcrlat:,,,~'lr., and t':. for 
the difto::"onciil l.n porto=.:111 un1.air tho U.g!r';ti :i.r.d no~U.i;ht~ ,,cndlt1:m>1 tor 
both the !lhort a.."ld tll& long te.ot. For it3:> sil!,rt t~ot, tho r;c1.1n 11<coro lllii1~ 
with th@ light11 v,,.8 ,:iouptU"!ld with th~ LIQna tioc,1•,i I!iadO v:i-;;';oi.-t tha, lle;ht,. 
For th,i, long test 1 m.;e..1. tatal oooro 1111.do ,111 9.£.rulfil!U.\.! (l.:LJhts) w,rn ;)w.~ 

parl!id \':1th tho m<1nn total ucor" 11'.ade or, ~ilr.<Uit~.st.n..J! ~no•·lic;hts). 
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1s,...oo.Jrn ii'.! tl-,o lir.~n ir,din:i.tc t,1~ t ~ .. --mlr,x,tc r-,l!t p,;i:-!(ld ~,hi<:1;.1 wu 

giv1m ntter n.very o~.ght.-'!C,imr!;!l p'lri?d ol' pn:.ot!c"• 
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t;;;;.,i.;f 6000£5 Oil LOtIG ,Uiil 3EQi!'l 1:£Bc!S '11l'TH AMD l1lTHOuT DIS'l'RAOTION Limtn 

.llllen U:a:ibcr of Si;1mdtU'd 
72n~£d4:!ii,tm _!ffl1..g~f-. l!fUJ4t:f.o.n 

i'hort to..t, L..~s 36.5, 6.'} 
51',:;r>, to1rt, '\'l'o«l:f..eh'li1 37.1 7.2 1.()7 

i.Ollg t,)st, L1g!rl;s 2Bo.o 4:,.,7 
:i..ong test , no .. :'.ir,httt 286.0 43 • .f. .sr 

Altl1c11s)l i,h!ll'l! '.I.ti a ruir4' ,::o..uiiatll':ci: dil'f'•renc• iii favor of the ,.no• 
l:!.gl'::ta" oor.,,>,it:!.on on ir.Yl:.h ·i;ho short o.nd 1.he long t'!lst, mlth!llr of theSQ (l.li:'­

terona«s e.p;,ro!'.llh&d 11tntillt:l~l llignifiewillt'. i'hflroture, ths 11uperiority 
of thi> pcrtor_.:1~q,; in 't.l.e ";;u:,n~i;" ~ond,'l.t.::l.on oimld 'be attributed to <lhm~ 
The ,ll'll(ltlno:> 01c abrii,n\'l.:$ e:t: the eo cal.led die:tra""tion lightu .'leema to bo a 
Edtel' c,t li:1.tllll mznat>qlll1!llt1i' aa fa,• e.s tlla ma.n level o:I.' t!'ll?'f'O:M!llUloci on the 
Ma.Wihurn 5.B ~\,il0Srll.t1d.. ,.. 

Relia~ility ot tho Tm# 

Rellab:l.11'.;y· CO!lt·ri.'liinrt:11 were OCl!lpP.t&d fol' por:t'Ol'Jlla.'.1(;41 'Jf thll toUl' 
i:,'O!ips ct subj111.t1i. In ',iN caa'i!> of tho t'!!!'o <1ondit:l.ons or the long test t aid~ 
e;;;,u cc-a!:!'1¢10rrt:111 Wli':N obtained. A mwt1 ea111pl11z r,r-04a,:iuro ns noeesaary 111 
t.'lia c;us11 ;it thri slttsn test. I"h~ £.~ 11t:b!t11i.,1a11 ho.d.. t.ad "lights .. on 
th, odd minut.011 o!' work -,.uii "no-l!r,Ma1" on tits o-nn !1dmltoe. Tho Con4.1t1on 
~ 1mb,j<1ats had had itma:I.J.y -~hG l'OS.lt>rs&. An odd~evon coeff'tciO?.tt in oi1:hor 
:>;I" tll&St'! Oll.!l(,9 ll,fQUld have '.liil.tCh~d "lighta" llH:101'09 with "no-Ugtrt.a" scores 
and 11l'OW.:l bai:o ,irH,u :l.nfluei.;.,,ed by thi, vm'ia'!>le v.;bo.ie e.f'fact wa.s ·tho l!lain 
p:robleui ot !'1T'-"::rl.ige.tl.1.m. 1he b,,1:,i. that coold be den-» i.l iM.a 09.11& WU to 
obtain tWG "liG}ll;s .. l'JCOr.tHJ a."\d. two "no-light,;" 1100?'111!1 for M.Oh indirld'G&l. 
The:M aeoree ffere then c1:1ITel~f-'d in the :roll~ tashlon1 

l.,i.nu~~4 
Al arni 5 
Bl i,.nd o 

&lii);Ii-.Jm 
A) 11.11d 7 
ll4 Mi 8 

Mm!~ 
.\2 and 6 
Bl and$' 

The lort.tel' ~.,1" a.ll<>tirnp31'1itid by r,,:i a,1;1 nmbur r-1far111 to a mi'luta or work 
11'.!len tho di!l'tnot ic,n lil",bt" were t.u.-zi!id on" lls:;,:;Qll:\ianiod bf an ,.,.~n mmnber, 
:!:t si1;tiifi«1 1;:1,1t the dit0tr,iatirm l~{lhl;1' 'illO!l"rJ tu:nod ott • The i,ppcsi:t.e is 
true f{g "ll". Th• eff<t<'lt ie that, in b:,th the 11.bo·-111 ~"• tho !irBt ud. 
thir1 "ligbte" saania el''l t.,-;u,g coirrelated api:13t the seoO!ld. ·Md fi>Urth 
"ligh:t"'" 11cor&::i a.mi t,1&t th.i tirnt uld thilrd "no•light11" scone sni 'beJ.nc 
c,orrelated ~n'!t ths. 'SOCO'l!.d a.'ld faarth "no•lic)lte .. l'ICOl"O!I. i'heee OO?'r(I~ 

• 



latioue aro proaoutod in Tnble 11,8 

TABU. II 

RELliJ3ILITm'J OF LOlfC 11.IID Sl!OnT T:>S'l'S WITH .iUID VJITllOtn' DISTRACTION LI«Hl'S 

Y.Ma lfe•lllthtl 

The light1•-no•lir;hte variablo apparalltly produoud praatioally no d1t~ 
te.-onoe in raliability llt porfardl!lnMI. Only tha usual taator of length of 
work sample eeemt!d infl1.1tr.t.ial. It will b• noted that hw•, •• 111 ~her 
etud:tc,li\, the eatimlrl od reliability of !.'aahbll:'n performar.o• i■ high. 

Corralaticms B~ween S•~onto of tho Teats 

An attempt 1111.B made to di1100Ter to 'llhat ■xtent 1oorH on 'f'IU'10ll9 por~ 
t:l.ons of the ten were owrel.G.tad with tM tatal test aoc,rea. On the b,uia 
of 11uoh c!Ata i:t may be pcmaible to ehortan t!io tellts1 .in the i&eresta of 
0\101:omy of time and effor~, withM 11ulwtant1olly c,hanging validity ooeffi• 
oiente prl'lviowily aeoured on tho b111,11ia of the total aoores. 

· It wae diaaovered that by the ond of the firn minute of nrt on tli. 
two ord.ere of the abort torit t the 11core11 wore beginning to be diatributed 
in •,umoirnat the »lllllle mc.mi.@r "" tl'.at G.ltiating at the em or eight minmo11. 
The o~•tfiniente obta.ine!l ror tt.1t ehort tellt are prooemsd in Table III. 

·i 

TAI:ILE III ,, 

CORru!lWTION BIJT':JEE!l scrms Jrr END OF FL'Wl' tiND FOOR'I'tl 
MINIJl'E f <\ND TorAL 500Rlil6 

\Short Tait) 
A a 

Firat minute 

(Lighta on odd~:umibered 
minut •• ) 

With Total • 82 

first .four minutea 
With Tota.l 

(Lie.ht• on evenmnumbered 
JUnllte■) 

o'f2 

------------·---------------------
SsctiVtE'I WS• lt i."J not indicated whether those rel1abilit1ea h&T• 

betn <101-reated. by 111- of the Spearman•Brovm f'onwla. 'If the7 have not• 
the t181U'H tor tho 11hort teot r~re■ent the oonelation bet\7oen two 2• 
minvte aoore11s tho11• for the long teat ropressnt; the oorrelation batnen 
two 12"'lllimlte ■aore■• It ahoulcl be noted. that the reliability figure■ tor 
the ehort te■t are approximately equal to the o01'1'elat1on ooeffioieut. ot 
.84 between oonditiona of diatraot1on m1d non-di.traotion, 'llherau the re~ 
liabilitie■ for the long test are ;;rruoh hi5her than the oorrela.tione between 
,cores or paired subjeote. 



It 11ppe,ir111 t,he.t fen- p:lf'posa11 of n.nl:.irig u r;r-oup or 1mbJ11'\ftiil' 11.oi,01•ding 
to their pnrti,-nre.noe on t'1ii:i apparatu::, 11 tout half as loug !I.• tho i.ne used 
here TOUld t.o euff":l.oi<lm. • 

The or..ma Wa ob~atnod !or tt11:, long te~ ehowod alig"r.,t.lf l.r.t&r cilrr11la• 
tions, In ·this =.se, 119l')l'&ffi:ll or tlit' lone, ~118'1; 1n,re oar.plU'ecJ. ~toh, in tlu 
early st.aBIIII of pru.otJ.ce, w&rlF.l.ppod le,oe w'l:th the total ae,ore than '!f!lr; t.ne 
caa11 for the Bhan tost. Th• r<11a1ult:1 or ttcis a.nal.)'1'i11 of the lone; tel)'~ OJ-e 

prcB&ut:ed in Teblll lVo 

'l'ABLG I\'" 

OO!IRELATION& O.:!l'il:i:~l SE'.ll.Jffll'S OF 'I'l-!E ·Eli:STS ;no ·ror1..c, scai=c: 
tz,c,ne T ... st ) 

Pr•·-tl!illt ;,::oro 
with Total 

F' 1ri,i. 4 min• 
wi.tl! T i.t11l 

Firat o mn. 
with 'l'ote:.l 

F:1.rot 12 mt».. 
wlth T~!\l 

firfli; 16 m\110 

with Tot•J.l 

r irst 20 min. 
with Total 

A 
{!,1.ght.B) 

~-11 

.8£, 

-a94 

~:11 

,99 

.99 

''? •"· 

lt nll be nar.sd th!d; by tb~ fiind of tn,; i'ir~ i'mr m:l.nntsi, ther11 i11 a 
correlation of .94 wlth t.h<t ·tctal saore :for· the Omdit:!.on B (non~,il.fl'tt"!!.<rl.:'..1m} 
i;ro~p 9 and th!i.t by tho •till of dl:!..eht mi.nut""• 'lO-il!'es W1:.\er birt-h .. ~N :i.nd "l1" 
oonditioi;e shooed a wffiu1ell1tly high ?'&Wionah"l.p wi'l..11 total l!CO:r'o@ fo:,,• 
moot purposes. Ths a cores ettur 12 ui.i:,utefl rar.kod the IIIEI!. 1n alruoct. e.ta~tly 
th" same OTdnz- 11.11 ".h•:r mn·ei :rtm.1te~ by tctnl 111Jore11. Five of th& ooofU.o1$tlt~ 
'lfOI'ft • 99 • Md OM • 'f'f" 

The oorralatiooo b0twer. s-,onlll on .!!,!!.CQ !l".mm of t,)le louz; t«,rt ltot-al. 
soox·e to.r <&ach of thill 3-1!1:inute Wt'k p.,ri-ioda w:M.cl': v~·c e9;,~·1.rtsd t,y 11 tw.-~ 
minute :rest) also u, uniformly .id.,.h, ?11.1. eosffie:!.entt' being "'1.tllil' th:1 
:r-sngo o:t ,85 to·•'-'• ~ :i.11 1n:,dent tr<:m T11lllc 'IT, ii. hi,:;)1 d<!!gl'lht .,f r1>l&t:lon" 
eh1.p 9 ther11tore, :111 ii,,,U.,.,,,,i;ed 'betllrftl?& aeorcll on. orae .se-!l"t '>t th6 tort.,. e.tld 
sooru on "-1',Y ether Bl\(\1!lt1n'.: " 



:rlBLI 'f 

lfll'JfflGmuu:WIQff Sl:'I'i,UN SOCllli:S ON 8.:...!I.ffllrE 5EG!.llilNJ.'S 01' LO!iG Tltn' 

8--mixiute A .B 
Seentn (D:i.nracl; ion) (Non-ildra.tion) 

l vs. 2 .,OJ. .894 

l ••• 3 .854 .. ,a, 

2 ft. 3 ~'J4T .914 

Qu•et:!.omutlro Dai.11 

Jle 1t1.e hd1oa.ted earlim- (eao e;tperimental' prooed:ure). the e'llbJeotu 
,nre aat:od. to anPer 1.1. a.rlee ot qo.•~ioaa rceur-di!!,,; their perfonianoe UJ1~ 

der the ditfetrent cond1tic!:18 • 'l'he f'ollnlng tr..roa quut:!.0118 were ut:cd 
ort!lll:y tc the men tald.ng the sholt test t 

l. "Did you ttm it VJ:/ o.,11lor to matoh 'lldlen tht sid• l.i~ta 1r111rc 
ott than -..tlftl tb9T v.;n•• on?" 

2, "Did the t~ o!'t end on or tl!e 111d• light• 1to@lf bilther yo11?" 

3. "01d :,ou gt,t tired. •noue;h t0',7!U'd th• end to han U atfeot :,roll?" 
p11rtorm~t" 

In 11pite ot th• loadi:ng mtlil"l!I ot these qmtGtiou, leull tha'I ruut the 
1111111 aneworw questiom l and 3 atti.nlati~ly i l 'f and 12 11,.11,n ro11pa,rt ively 
giving "ye11" answers~ Thirty ot the i"irty eubjem.11 -&d qn0:s1;11.11.1 2 
a.tf'ifflatively, atat.1-n.]; that tho tu."'n'l.ng oti im, O:l' 4,f the d:t.Btraatio-n 
light• lxithfl'ed tholll. 

,\a ie evi'.lont f;-w, Table v.r, th"l'NI 'li!U ,:ei-y little rel:i:~iOMh:l.p lia~ 
twoon tho o.n11uors to t.11-,;;e que3ti0ll0 &nil. actl.¼l pertonn,.m,t, on tho tE>n. 
Th" mt1u t.ot.al s oor11111 of gi.-Ol1pB o:r au.bjol"t s GIUIWSf'!ng ea~ qaost:I on ·'yo1111" 
or "nc" dit.rorod only aligh.tfy., In ru, CM<'i! did the cliff'41,rane» 11.ppre>aoh 
atatifrti<l"ll a1gnifloanoe • 

'l'h111 1111bJeot11 tall:illr, tbe long test ni-11 given a mim.oor,raphod 1ohnt con~ 
tuning si& que!l1.iona (see ll.,4,'lllldl!i. C}o 'l'he anawors t,o qucation.1 l, 2. o.nd 
4 ue tabulated i:1 Tablo v:r.1. 

Otily the 25 men taking tho test tt-ir.dtir Oo-ail\tl~n A mum11i:-e,d que.ation 11 
"Do YOll think the 1:1.~• on tho 1id1111 had any ei'tect on yu1.r p&r!Mml.llo@'l 

71'!.u, group of l'!IOll Who sta:!ied ttat th117 found tho test <11u1i•r 'IJbi,n. tbs 
dilltraotion .Ughts 'flro ott actually &hond et hig..lior morw score tM.l'.l did 
th• e;ro11p ot men 111'bo IUW!t'U'fld 1./.l.llllst ion l i1,agat.i veq ~ Tho dift.rono.\, hO\'I"" 
&Yor, 1'W3 SlllAll.ll am ,,mt s~.a;nif'ioant " 



T/ffiIE VI 

WtAN SGO!'.ES (,'N SHORl' TE5T Of GROUPS OF mm GIVING AFFIRU,trIW: AND 
N&GATIVi~ ANS\1£ll£ 1'0 Qlll;;STIONlW:M ll'Em 

Ye,s 
No 

Quoe:t,ion l 

y,,. 
No 

!i 

rr" 
33 

30 
20 

Uea,,,n No. 
1.!io,t chiJi!sa 

T.S .o 
12.9 

~ 

11,4 
14.4 

11.2 
16.3 

It ao, what 1" 11.•n no M!l'll'ffad ''ye1" mentioned. the glare ud the l"ffultant 
etdded fatigue. SGIQII oo?lf'l,aion na ropcrted 'll'l!en tho top emd br:tttom "work-. 
1.ng" or test lights were a1; th• oxtNme11. 'll'ithil:I their raff and i.bWJ close 
t~ th• diatract1on ool\l!lll!W• blri; ru> mention was 1m1.d11 of the light• u am~ 
~ Wl.uenoe, The ditte.-enoe 1n perfonmnoo, althovgh l'JOt statiirtico.lly 
3ignit:!.aam • 'if".fl 111 favar of thit group who said that the aid• lights had 
no effec,t upon their perto:'DlmlclJo 

All ;o men IDl81!f&red qixostian two• "Did yw nmioe yoursalt getting 
tired? lt eo, :niw did this ai'taat your pertormance2" Thirty-nine of tha 
man .reponed al.lbjaotive CTldenae ot .fatigue, blrt •1~ of these said it llad 
little or no af"f'eot on their performe.no11. l.lention vas lll&da of unateadine&11, 
ot de,craasing ao.:urao:, and 1l'oi.Uty to ooot'dinate, and alO'll'ing np or reac~ 
tion. The dit'.l.'erenc•, thoi.:gll 11ot st.atiztically signitiaam: • wu in i'a.'fox• 
of the me11 who reported fat;;,.ae, The standard derlation or the diotr1b-.i~ 
tion of mean ocorea f'or the '"<'II" c;rwp n.s markedly fll!laller than that tor 
·th!i "no" dietr1bi&1on• although ago.in the dif'terence laoke siatist.ic,u sd.g= 
nific.an.:s. It might be tentatively q~hasised the:t tho men tl!'.lo r~po.rted 
fatigue were ::iore highly m:>t,inted~ ':vllrkod haruer, l!lDd tl111$ yielded more 
homocet1- perfcrm:noes. 

~•ation tour COMerned the mot hod ot iootohing the l.igbl.e 1 "Did yon 
1!!11,ka tho 1118t chi,ngs one right &i'te.r the other for the t.!!Nle d.i.f'f'arent ron 
ot 11.glri;e, and hold aa.oh OMt or did you. attllllllpt to lllllk• all three matobS.ngi; 
i;;t the 11amo ti.mo Y" Ta.wlat1on i:ndice.ted that 26 !Mn mat.abed eucaeoeively, 
er "01111 af'ter the oth$r," 6 eimu.J.taneously or "at the - U.m11," and 18 
men ueed both methods. 

As 1a uiclont tram Tabla VIl, tha ditterEonan in mean soon111 bm:.vean 
tho G?"Otlpe 111B.1alhing •auoao11sively" ud "simulte.neouly.•a.nd "succeadvoly" 
and "all othero• were the largest Ollff fCIIJld. The group who matched suo~ 



oeee:I.Tely or "one lllf;er the other" had loww l!loia eooreih TbNe dii'f411"enecul 
although ro4tinly lvge 'Nl"e ~ aignilillalli, yieJ.din6 :l 1'fllue of ~83 IIL!l.d 
lol6 reapecri.iTely .. 10 

TABl.1i: VI"i 

MEMI sooru:s ON LCING TJ:ST O)' GROUFS GIVING Al'flJW,U'M ;,m 
N:ilGATl'm A?Bw".i:IIS TO QUilSTIONNAiltr. l'rllltti lr 2-t Mil 4 

9¥ffiion l 
?q 
No 

sv,at\pp ♦ 
comre1, !IP'IISI • 

SUCU)Sll■ivolf 

■aaltamow.,.ly in 
le!I.IJt p,u,t ot the 
-;ilD,e 

.!! 

7 
18 

24 

Un.u Moo 
f4!!.\1b\JIP 

2Tfl., '1 
283.6 

Qn.estion three 1m.11 phnuled.1 "Did the Nat period attM\ :,olD' per-form­
uoe? If 1110, bw'I" Thrff subjeate clai.lod II ha:rmf'tll etteet trOlll tho reat 
pertod, il:Jplyin,g that it "thN'lr the!JI cff tlutir 11trio.o." Omt cri.ho:- subJeot 
spoke of an illrl~t• banllflll etfe~ but a serml berwfioia.l oM. .ll 
others were fairly definite about the bot1,0fiu!al ettoota c,,f tl,o roat. psr­
iodo They spoke 1n 1.Cll'lllll or •ralaxatil\n,• •es.:a.po fJ'OIII teni,ion," "rolllting 
of the eye!l, ~ 

---------------·---------·--
10Egitw:'• ®I• lf d1tterwoee or t.bui mae;n:l,tud.e won, found in a 

largo 11BJJJple, alterations in tho dirootiona giTIID to oubJ1t<:te Mfore tho 
teat might well be indioa.t.ed. l'JJ.• diro::t1ou to the 11UbJ1url, oontd..n th• 
stat,wmt, "You 11:i.ll do be!Jf; lf you mat-:h th<lo t,op and lllid4l• lie;hta with 
th• a1;iek 1'1rst. ~ (Sao Append;l.x l'l.) In rlllll' or tho faot that tho llltl&.11 

aoorea of mq who :lgmlr•d thi;, ouggeat.im2 and !Jldonod ~ wero 
oouille:rab:t, higlier thu tlw lllMll II om-11111 of tu 11114111 11ho 11.oted 1n aooord• 
a:noe With th:1.8 ■llgg$!St1ca, tt 11s conoei."ffl'blll that u ednmeoua variable, 
"tollm.ng imr;ruoU,lllllll»" roldri negatively to pertGll'llllZ;.oo, might ha:n 
'IIHl:l imlert•d iat.o tho t111rt situation 1,,/ tho Z\lllt,m-o ot ·tlle dinetiou to 
tho aubJent • 

'f 



'fh111·11 11'11.a nc, din.a.wn or upinion Nga:."di.'llg <)1.leetion fin, KD:l.d th• lit~ 
tJe J11weJ.11' (l:!.glrh) !lloug ill• 111-~u ht1.ff wiy sf'f'a~ on. y<1vr ~:rtor'l!Wm'-'"' ,rnu,. 
-tlmugll tho;r woro rwt turned 011?" The 25 Nill in tho "B" air tiati=diatnirtiw~ 
li~1to1 group -ro 1~111« in dony1ug wq <1tt'eot. 

:;ooetio11 11:J.:;i;, al.oo ,mwnred by onl,- tho 25· m.sn in tho '"B" group, 111111 

ph;,•!'i.Gad.1 "Did th• 11ha.ur;o f!°1311l. h'l."l".i:ng the 11~1-Jti, on the lrl.<i.ots t\ll:"Dlld tin d.vrl.ng 
tl'to p:ra.etioe porl.od to lia•ri."lg ths ·t;un1ed ol:l duruig tu uctli!U t"vt 'bother 
you '.I T"nat 11, 1\id 1t ha:v-. IU!JI' oi'tocl. era your ?erro-ranoe f :U so,. ~ ~" 
One mm:. stated ·l,h!ri, his peri'u..-:w,.::ie.11 SJ'-lmlld W.ter a.t'tw -the pre.ct,ieo porlcd, 
bvt that y.'011en::ro or abseno<t nf ~ii• lighte probab1y had little to do Witt, 
it,. 'l.'b.t> role'B:lnder of thq. ll!ilin v;:t.np:ty nM\78Nd '"no" ta the i,uoetior,-. 

'.:.'hie r&pwt bae pr-,1Jon!ie,! s.n 11:;,q,o~ntal inff-lri.1¢1,n i:ll~olvin(; the 
<Jtt',e,c;i; ot di.;;1,raqtion lil!,hta ,m 11a.<'fO:l"lllllJ1CO on Tl1t Muh'buru Serial Goo>rdi= 
111:\tion 1:net" The apcd:1.'io r,robl,,ir, wa~ tll tellt the affeat of tho t1ro ver­
tiw. :"IJWll, ct re,C,_ and g~,1 di:t~nic-;ior.r. light• 11.p~ on cw.c-h side ot 
tllo &t1mul.us pan:11 of t.hr.t Lle'!.l:'!1:1:\C,l'.di on tho eubjflllt,0111 p,9ri'c.r111s.11f1& in tho 
te,ri; ,. 

Two gn,uptl or a11.bJ-1.-.ct11 wer• Sl!lplcyw,. 'l'Yu, f:l.riat ~np, cot'ilpcn•d of 
}O a:en-ic@ it•n• l'IW1' i;i'l\""i< ill> ahat'i. ten" Sooroe on th11 ti;r;-t l'tftl"e d@ter00

• 

min'ld frC!lll th11 1111111°be!' of. "':i.mtch:l.n{'.)!I" of (,tSmlltlll' lllli1 "'ont:ro) li~rh d\ll"~ 
a.u 11ir,ht•'i'!rl.nuf.• perii,d oi' .3i,:xtm.:1- '!!'1)l"k. 'the l'\iet~-aotiou 1.ight• "1'8 
ill-am.!I.Nted. dllwl"ii:lf;I al'te.-rmta lllinntso o:l' thu tori r,erinJ,. n Se!NM'at• 11oor1u1, 
in l9:l'l'll.ll of 11tm1bt!r of 111etoh:lUJ';!S, i.'hlI'II dfl!;ff'llliMd f&t.' tlllt ''d:l.u\ra.at1.u!! liglrtll! 
ori• II.lid • diut:ruetl,,r. light,; or-l"' :i:ua--tu of tho t.1111t c 

Th& ea-tond @l'.,'lJf ,:f 1rnbj:totz • '30lllp1>$M of 50 G'Jrrluo -a, we:.-e adlllint••· 
t..red e. :::"lntluto p!."e-tellt on t::w l~shbtlrn !1.ppari1:t.u• w.\th tblll cU.ll!f;raot.ton 
l.iglxt-11 light.sd., Oi.1 the oo.a1-s o! thne pr••·~ell<t acm:·H • two l!lflt c:hed i,ub­
gronps of ~ 111e11 Keh W&l'e 0:bta.tn.a.. One ot -i.1111110 eub-i;roupa wu gi-.ra11 tae 
l91:1g to.rt "'1th di!Ptrt1.oi.i<>:r. l:l.gl.:'t$ bu:rr.illg, the o1.hor eulrgroup '6U gi.YOll 
thi! loi,g ten '81thollt a.1irt.r11.oti.ot, li~!J• The long tm oorl8ist&cl et 
thi"t•II eigbt-miw.rte pm-1Gcle ,:m thi> :11,&ahburn, iiepentud ~ t1,o"":'ldrn!lie 1•i,11t 
pe:M.odlJ. All 1101>r1111, r;g,.ti!J., ~'l!IN in te.:'llllll ot n111:1bar of tui.t."111.llgG cf 11-timu-­
l'WI am~ ooutrol :.1.g1ri11, 

~ the oompletirui of th• .te;.if; p,,rioc' qu,:1r.iamm.irwe W@l'41 submitted to 
lilll 1mbjet:ite. The sub,,11c;t~ tiu.1.ig tho 1111<:rt test were reqw.r<td to upreH 
·thtrlr OJ.'illl'!.- Ol, th• .. rfrni; l)f t lt,t (li11tl"allti0Jl l.ighls Gil tllell' pert'Of'IIIILll0,,8 • 
and O!l. the et'te,ri., rtf tc:i~.e ,m t~1Jir parfoX'IU.D.C>N, !11 additiav. the aul).. 
j1111t11 i.e.king ·tt,e l,gug tes~ ~1~1< ,.rue11tiO:-'IOd. r&@I'llin£ thou- cph11cm ~, tho 
eff1tct vt th1t ,.,,".' j.>itr:I.U<i:J cu1 th~lr :i,ortorm,mci>J • an1 regardir,g their mflhni 
,Jt he.wiling tht. ,;ontro.lt <i:A t:'.1t> !'.uhbwn GpP,llfttl4lllo 

11&.:u.' of the lllelll iv. tlli.11 J;);'QV,p ~ge!:tl tl11, tG9t With light• ort • i.e~, 
t.11 .. liglrl;• were ot't du!l'.!.17.g t.be -.91.'l.ll minutH ill tru:- r,mod. rrw ~her- halt 
at t..h& too':tl th• lightB WOJ'!$ i;tt: !\:.iring i;h(< !.'t!l~ ltin'lt t,f; ct the ~r1oii,-



Ot, 1.be "tiall, .• ot: th.111 re'lul-~lll o'btiUINOd in th.'\11 experiment, the t'ollcn1ng 
ter.~a.ti ve oonoln.11101'.ll raay bt1 dr,!;m1 

1, Tho i'aot ti.at Tlll'tioal r0\"119 at distraotion ~t• III'& ligbt-4 or 
not 11glrted fllakou littlo or no dil'terenco in th• mean 1 ..... 1 of 
pwfoff!lZlmltt mw.eir tho two ~0111!1:tioru, and th• cci,rrelation ~-n 
msoreo ll!lld'll W1dair -~he tttG aollditicna is high. The true eon-ela­
tion 'between perlormnnce under th• two oow.it:l.am probabl.T liea 
within the UlJd.1;s .62 !il1Q .84. The eoeftioitnd, .,84 rerreeeuta tbe 
relatiomihip bfi11eon acoi-;a11 vttb li~ta !1.11.d without. lir;ht.B fur the 
MillO &""UP of indi..Wual.r.:. 'i"h;:i coei'ficiollt e62 reprno:ntu "I.he :re~ 
1'1.U.onship oo'~wMm 1<coro3 of pa:i.ro!l membe..~a of two aub-~gro11p11, oa 
a1ib-E,1"c11p tuing ·tho t -.,c1; 1:1iti1 cllu.traot ion li('.)Jta b':U"lline;, the othcr 
With dilltrac:<~ion light• nut lr11r11:!.Ilg. 

2, Bath lll'lorl and loi:,g ";e11t,2 ohowed r.t bigb 15Plit"'MJ.t' rel.t.aDili-"Y• tho 
latter, Wil expe<,tG;!.a 'win,z th• :11.0.c ro:aablea 'l'he reli11billty oo­
etti,ioiit11 ror ";he e:!lOl't toi,t Ull.der the diatraoticn ~t:11 ad· 
n0.1 "tl11rl:ra<ltion 11.;irto cond:!.tiol'lli ·nro i;•upfftinly -83 end .sz. 
~11:!o Ol1JIIPiU"!ll.blo rvliab:i.U,ty ocetticienta fm• the long tut. ITIINI .97 
ru1I!. .96, 

3. On Ute aoort test, eoor.,, at -she aid of tho f1rn fou: minutot1 cor~ 
rnlat,d ,,<J;i aw. .97 1,":lt'.1 tho tats.1 GCOrDll, tor tba di8tre.at1on a.'ll'l 
mm-d'-31.raotiO!l ccm(P.tic;:.:.11 1·111apecrt1?ely. 011 the long tcin, ecor•• 
at th'! ond ot eight mim1";,e11 under the two oondlt:Lono co1Telated .94 
am!. .96 'llith thou 1·os:r,o~iT11 totl1l 1111ore1h i"Jhen B~crc• tr,r pro~ 
e;rolll1'1Yol:, lc~r pl\% i.od11- vere oorrelatod '41'1th t.atlll. eowe, pro-
1!,Z'Qlllili"V'c incroue11 iL -:;l};, ocrr11lm.tion coq:f'.f1rimn wore noted. 

4. lio irtll>.t:wttoally oi.gm.t"icam d1f.te.-ences iD. lllOelD acoroa vere en­
dont l,f,t'lf«.D Sl"Ottp~ of: m<::A BM'!fEl:!"ille gi~Cll q11eetionnaire itBllM at• 

• i'1."'!Mtinly and 11:tl!J!,"ticrnlyo It ii! of. inlifl'o&tr however, that I 

r,. ht le~ one-t:ldrd of the w'll3eete ~ated that tbtt 11ide lieht,a 
hild been o. d1ctrall1;1c,n. 

b. Qv.,r halt th.s wbjeets taki1:1g th&: sh@ri tNt stat eel that th• 
changG in to·;> d.illtr11ction liurl,• (the :t'aoi. that thlly 1-ere li~ed 
and i,nJ.ir)lted during elterr.ate m;'_mrl;ea o! -.ror1r.} 11tu1 d111\raoU.ni;. 

,;. At lea11rl. halt the :,ubjeots in both !Jl'Ollpll rapartad that they be• 
~n to teal tir•d dUl:'in/3 th,.1 conn• of t'hfl t m. 

d. rwe:aty-e:l.lt ot the eubJ.,ute t,~ng tho Ions test ro,iort&d that 
ihey made cor.t1•ol e-.djuat,m.u.t 11 !:Lnr; with one Q'l.lrrtrol am then 
,.ttb the other, t ...... tlmt thq mwed tM cicmtrol11 none after 
anoth,n-~ 31' 8ttCICG1!!:l.iV&l70 The rl!B181ning 24 r4rported that th.,­
IIIOTM 11t.1.olt and rud;i,n- cd.11111l.te.neUllBly 8' least a pa.rt ot the 
t1me~ 'l'be !!l09.ll aCI/Jt'o of thi!I latter e;n,up na arkedly ~• 
·~l:llul t.he !:!Co~ as,i,r., !'.I! tl!o r,,.·111ip 1Rbo :ion,d 'tb~ eonl;rolc 9

C11A0··0 

~o••i••lJ , ~ ?ml'; th• differ"'"""' '!'IWI 11171; crtet\1llti1tllllj' nentf:J.qqt;, 



mENDil A 

itul1'11..rn C:ol&llior Cirou:.\t 
,11:lt! 

Uwllib'!i.-n Q(lm;i,•~l Unit 



Hnn!Jburp oouptor Gifcuit 

Thie dffioe cont111st.s of e. \'leetern li:lectrio 12A meaae.ge 
reglster and au:ltablo voltage supply, 

.A reatitie1· circuit aupplioe 25 volts tor the ragiltor 
coil. This 0011 111 in eeriea nth the ncrmally lll!ldO oonta.at. 

• of e. relay. Th11: coil o! this relay is 1n parallel with the 
ateppiri,g relay coll ot th• Uaehbu.rn appBratus. 1/lhen a "matoh" 
on the ?:ashbum has boau euoooaef."ully oompletod, 110 volts 
1.1..c, &.re applied to thi. eo11 of t-h• napping rela;r, and oOJ111e­
qwint.ly to th111 coil or the counter cirQ•i1t relay. The relay 
opera.teai breaking the nol"lll9.lly 11111,de llOntaQt in eori611 With 
the uwssas• regl&ter coil putting ·the register :lnt.o opltJ"ation. 
At soon as th• 11a.shbur:1 ahpping reln:; also open.tea, the volt~ 
ag<, BUPPlf to itaol.f ar.d to tho aoumar oirou.it relay 111 re~ 
move1h th\l\h the maesage rei;:ieter lodui up again in rea1U.ne11e 
tor the n,;,xt ma.toho 

It wa11 f'oUlld neoesuary to uso s. broalt 1·atner than a 11111.ke 
oil'cuit for the 11111eeag3 register coll beoauae of the lag in 
Gperation in ma.kine• 



i-' 

110 A. 

W\bl!l\ORN C:OL'Nl'BR CK:r 

'loltm6·~el" 

€) 
r-.. ·----·- __ -1 l 

,....,.;· __ 1_::.-19r9~_('i ___ l.,[-J ! 
j j 6,3_ vl i-J~~.,J .. 2, v 

I r..J 111"---•-l ! r "'r L 
~-- ~- ___ lL_J______ ,+.,110 AO Svpply 

L___ ________ -'::i"to Me.sh.burn 

f'igurs A-1 
Control Unit ~ l!aE1hburn Teet 

• 



APffiNDIX B 

D:l.:-eati,;m to th•~ Subjoat 
{li!ulllmrn TeGt) 



APPENDIX B 

Appg.ratus twed o,n 

l., ~inp; dgonstrpttgn bI, a,r,,milJ!t, "'.!.'his 1a a cl!ordination test. 
·,Vhen yon sit ir.t thft chair •urns noi- twrns a 1nnt in apparatuo) • pu&h 7QUt' 
r.L~ foot l°Ol'Wlll"d tm the ruddor bar ao far = po1111ible (rl,m.omtme) to 
eoe i.t the 11!:a.!r 11eeds i;.djuetine tor you. Keep your feet well up on tho 
mddor t-er so that yppt hapl.p do .D.fi.!.OJ!g/,t tho floor ... 

2. "Your ta.11k is to match 011.oh of thfftt three Nd lights (po:1.m;} w.l:t.h 
a groan one. The rod lights ue etationary, but you O!lll oovo the green 
lights by Ol)Orating tho stick and. tho ruddvr bar, ll ·the gx-a11n ligtit goo• 
off altcgtlther, it m•i.e ·that you ar• bot111een elocrtri•l ~emu.at poims. 
!Ceop movlng 1.ml;i .. 1 you find oul; ·1:lhere you lll"llto i/hsn you hawo mat,ihe.i. all 
thrsti of the 11ght11 8 yim =st hold it, far a halJ'•••~ndJ and than a nev 11et.~ 
ting c,f red ligl!.te will appou (d!Eonstrnte slwly r.:t.h aettinr, !lo. l)." 

3. "The nw ee.tting ill then ·,o be m!lt.clhed 0.11 qu:l.okl:, SIii pos11l'..l.le in 
the s,J111111 WlJ."f o You Will hear a b1ua1ing: ac,,md, i'rQill my control box at inti,r= 
mls, 1lut pay no attention to it. Tim Hi'ti,:111.l llgbf;a on. the aides (po.1.m) 
will bfl e.lterna.tely tnrnod off Md one lillt :;ou are to keep r~ 0111 ii,ortine." 

4o A.,~6! j,a: eaatsc!, W !f'af ,AQ.iut.m215 pf fflfli I "Ue@ oru.y 
yum• preferred hfllld on the stick tbroughou't tho test. Do not mtch the li7,hts 
mm but Move thli< control::i as l d:l.roet ;yTu, ,;:ive th& ye,on lich'f; in tho 'to,, 
row cy nmving the l!ticik to right and lefi;. !,E,_Jt,.. Move the l!liddle grcsen 
light. '3y 1'10vin:; the stick iawsrd and am:y t'rom you, D:Y it" 1:ove 1.he green 
light in the bot-~Olll row i'.y moving the rudd&r bar. '£a it• :lotr :;..,1; Co of +.he 
stick.· Yon ~ill do bulll. it yr.a mati:h th<::i to:, and oiddi.e litthts 1.7ith th11 S"~ic); 
firtJt." 

5., "Now we are l'l!ady fer the tesl.o rt "1i'tl bo 'll. littlo leaa than ten 
mi1ru:ht1 l.ongo ll«toh u many pattorm of lights 11.s yon can, Your eoGre will 
be tt.e m:mbt>r ri,f po.tterae you matoh,. Y.9J! ae-e qm; t& :t&.lk ~'ld,ps; tha 1W.• 
(Ile-ad coumer.J !laady ( stat t ,;,l<>ok)" Begino H 

6_, At eno! or id.ght mimitee, st,;ip e.plJ&1•11.t112l. 

Note 1: Voltnuri;er must read at least ll.S valto" 
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App&£&tUS turp.ed OD 

a1graetion1 l!nshburn1 ~. !m 
lnat1"Uatione tor 24--min. testT~~ 

l • !!W:iW~ dmnonetn-t7gn by w,mg+J)9; e "This ie a coordina:~io:1 teist a 

Uhen you s1t in tho chair a=il'IIIT takes eeat in apparatus) , push your 
richt tol1t t'Ol"IVW"d on the radder oor as fer e.s possible (demonstrate} to eoe 
1t the chair needs adjusting for y<Ju. Kei:ip your feet well up on the rudder 
bar so that yow: heels do M1i touar. the noor." 

2. "Your task is to match oach of these three red ligate {point} with 
a green one. 'file red lights are stationary, but you can mOTe the green light~ 
by operating tho irtiok and tho rudd@r bar, It tho green light goes ott al­
togcrther, it mea.ns that you aro between electri11a). oonte.11t poiute. F.INJ) IIIOT~ 
ing until you find out; whore you ars. ilhen you have matOhed all three of tbe 
lir)lts, you must hold it for a ha.1£•seoondJ and then a nn Ht.ting ot red 
lights will appear (demonetn.ts sl.wly with ■tr~t41e no. l)." 

Afton- completing awtti.Jljz; No,, l, eay, 

3. "The nn setting is thon to be me.tolled as quiall:ly a■ poad.ble in the 
samo 'allf• You Will hfll" a buning sound from 1It'f control box at intOM'll.la, 
but pay no o.tt e.nt ion to it . " 

4. l eundi te is 11111.\tod and after a ustraant or eeat 1 "Uee only 
your preferred hand on the '3ticlt through • te • o match the ligilto 
no<-7, but cove the ooutrol11 1111 I d:!relft you. !Jove the green light in the top 
row by mov$.ng the eticlt to the right and left. Try it. Move the middle ercen 
li&}lt by mCT':l.ne the stii,k t(Jhrd a.nd away from you. Try &t. l.!o-ni "the gT"een 
light in the bottam row by moving the rudder bar. Try AA• Now let co or the 
stick. You Will do best it yott i,mch the 'top and mddle lights vith the Gtic.t 
firllt and then tM bottam light.~ 

5o "How we are ready tor ti1e test, There will be fu•at a practioe perm 
iod of two oinutc,e followed by tllrn triale, ft.ch a little lo■■ than ten min­
m.ee long, with a briat res~ period bnW&on tr1&ls. Duri"S thi11 rest pi,riod, 
you are to simply lean baok in your chair aud relax. Attor 1111.llh r•st, 1011 are 
to -it until I ~ell you to go before starting to operate the cont.role again •. 
Liatoh u maey pntern11 of lightis u :vou oan. Your ecore w.1.ll be the n=ber o! 
patter-no you lllltt<lh. You are not to ;te.ll: d11£ingthp test." (Read counter.) 
~Ready (start clocki. Begin." . 

6. Stop !lpparatua accc.rdinc to plan outlined in inatruotiona, 

,lote l, Voltmeter must read at loo.at 115 yolte. 

.,,_:_ 
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.l,lim,,og:rapbed ~acit:!. onr, Oiled 1:/lth t.ht. J:Dng fem; 
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llama _________ _ 

Group ________ _ 

ru.mrg.gtignJ l.'.ashburni Ng.nee, 13.!l 
'fflem;ionq - !dmi: !!m. 

Subjocta for w.iam lights on oides wore 'tta",iod on durine the actWl.l test, 
arumer queatioua 1-4. 

Subjects for whom light• on sides were not. turm,d on dllri?IB tl,o 11.otva.l teat, 
wst:rer quo!Jtions 2~6. 

~ueirtions 1 

1. Do you think ths lig.>i.t11 on th11 aides had e:ny effect on your p11rfcrm-
1111ce'I Yee_ Uo. ___ .~ It !iOt miat 'I 

2. Did you notic~ yours~li" 8"ting t:lredi Yes. ___ No __ • If oo, 
hou did this affeot your performance? 

3. Did the rest period !'dteot you?' p11.-t'ormw.,c11? Yee __ No. __ • It 
so, how'I 

4. Did you ma~ the matl}hingl one righ1; a.f'ter the other fer the three 
different rOWB or liehto and hold each one• or did yuu att<1Dpt to Mlle all 
three t:l!ltchines PJ.t tho same t:l.I!lo? One e.i"Ler ,mother_ 5rut.e t:lme __ • 

5. ;Jid the little Jewelu (lir.,hta) alOJll:, tho sides have o.ny oi'fect on 
four performam,e even thoush i'l1ey \7tte n:rl. turnod oft1 Yes __ !10 ___ " Ir 
so • 1'100.t ? 

6. Did the ohange from hav:l.nl; the 11.gbts on 1-he Bidn turned on during 
the prmctioe period to haring th3:11 tui.-nod oft during the actual terrt buthor 
you1 That 111, d:l.d it havo any l,)f:f't,c1; on your pe?'i'ormenae? Yea __ !lo_. 
If 110 , ru:at ? 



ll8Qll Scoreis for Gnoocsaivi, I.U.nutes of uork 
on tho Snort lll'ld Long '!'e~s 

_.- ... 



J?t;:'-:· 
~/_ 

• 

r,~~-✓l,)J'~!'~l~ti ; : 
• -33• 

TAIJLE n-1 

WA?f SCORES FOR SU::CJJ;3S1\'E tlI!l!Jl'i:il5 OF \70RK 
(Shorl Teot) 

ll1n11.ta of' \"lork LipJrts Np•lit;htf 

l 6.6 6.3 
2 7.9 a.o 
3 9.2 a . ., 
4 •J.4 9.S 
5 9.6 9.,8 
6 9.9 10.1 
7 10.2 10.6 
8 10.2 10.8 

BEAN scoim:s FOR SUOOBSSI7E turnrrns OF 'J(lU,: 
(Loa.g T .:ut ) 

!Jiput9 of Wor\ &,lc;l).t.a !!9:lW• 
l a.s 8.4 
2 'Jol 9.2 
3 9.5 '}.4 
4 10.0 10.0 
5 9.•, 10.4 
6 10.4 10.5 
1 10.2 10.7 
8 10.6 10.6 
9 11.6 11.4 

10 11.8 12.1 
ll 12.2 12.4 
12 12.2 12.B 
13 11.9 12.3 
14 12.2 12.4 
15 12.1 12.3 
16 12.2 12.7 
17 12.2 13.1 
18 13.2 14.l 
19 13.0 13o1 
20 13.3 13.; 
21 13.1 13,.4 
22 13.8 13.1 
23 12.B 13.8 
24 14.0 13.9 

' 


