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Dear Dr. Jlr'mhaJ11 

Att&ohed 11 a report entitled 4 RniNd ~Hand 0oordina~op. 
Iu1. bJ Roe• A. lloJ'IU'l.and and Ralpho. Clh11DDell.1 report 11•• 
111.tted bJ the Coad:ttee on Seleotion snd. Training of Airore.ft Pilote 
'llitb the na0111111Ddation that it be inoludlld in the eerin of Toohn1oal 
Repone i•ued b1 the A1.nan. Dnelopment Dld.aion, Cl'ri.l Aeronautloe 
Adlllrd.etrati.01a. 

Th11 npon, one of eeveral devoted pr!.narily to apparat .. , 
oonklDI a deeoripl,ion of the original and rni■ed form■ of the 'l'wo-Hluld 
0oor41nat1on Teet, kpther llith 4ietr1but1one of te■t 1oore1 on both 
tor.a ot the equii-nt for lllbj eote dlfforiqs in ap and tlyina e:q,eri• 
IDH• Barll■r modele of the 'l'Wo•Hand Coordlmtion Teet have been 8111iPlo1e4 
1n iaduetey tor ■eleo111on plll'J)OaN. The utlllaation of the rovieed appa• 
ratua 1D the pr91ent etudy nprueate an applioation ot thie d.evioe '° 
the Nleotlon ot oandidate1 for flie:Ji't traim.111. 

IDIJ'II 

CordlallJ' Joun, 

IJH~if:ll-
llorrie 11. Vlteln, Ohainan 
Committee on Seleotion and 
TrallliDS of ilroraft Pilate 
Natioml RHNJ'Oh Oounoil 
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V 

EDrr<»UAL FOREi'ORD 

Thi• report 1• one ot a group de•oribiZlg the development and 
initial 1111• or apparatua deeigned for re11e&Nh 1n tlw 11eleotion 
11114 tN1ning ot a.iron.rt pilot,,. It ia, in 11 Hllllee a oompani011 
repo-rt to Toohniw Report No, 34, \ibioh deaol'iboa the rev11ion 
11114 mod.itioation ot a Revieed Serial Reaction Timi Tsat, 

Liks the Revised Serial Reaction Tiu Test, the ~o-flaild Co­
ordination Test deeoribed 1n thie report, is an outgrowth ot tho 
exteneivo inTeStipt:l.on, oo.lled the Penso.oolll. Study ot Na.val Avia­
tors, oonduoted in 1940-41 through tho oooperat:l.on ot ths United 
Sta.to• Ravy. Ezperionoe with the Farmsr-Cbambere Ccordination 'l'cutt 
during this study ot Naval Ca.data revealed oer1.ain W111athfactory 
obaracterhtioa ot that apparatue and led to tho oonatruotion of a 
rnued form (oalled the Two-Hand Coordine.tion A.ppa.n.tua) whioh 119.11 
then 1.111ed 1n testing groupB ot 0:l.vil11111 piloti,. 

The report is ot value b::, re~on ot the detailed description 
ot the a.pparat1.111 and beoause it preeunt• toet resulta ot.tained on 
the original and the revised fortll9 lrl.th group■ ot e~bjeote d:l.tter­
:1.ng :I.a age, exper:l.enoe~ and euocoeo in flight tn.:l.11lngo 
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'?hi■ report deaortbea the dovelo~ a.Qd &IU'l.f UH of a. p117ohomotor 
tm requiring ooord.1Jlated 1110Temonta of the two hand.a in :reeponae to a 
monng target. It ia oaeentially an lil.dapta.tion of the lathe-type ten 
firn 1111ed in 1ndll8trial ooleotion pro&J'llllll:I, 

The Two-Hit.lid Coord111ation T:3at, d;,soJ'ibed ill 11h11 report, 1■ a re­
vition ot the Farmor-Ohw!Jben Coordination Teat, m:>dified so 1111 to ellm­
illa11e oertsin doteota 1n appamtws &nd e1oorlJ1!:. By means or a oolllltuit 
■PMd oleotrio motor a targot dieo io movcad in a utanda.rdi1ed irregul.cu­
pattorn. 'l'be eubjeot, by rnolTing two c.-ank hruldlea (one, in each hand)• 
oontrola the movement of anoth&r diBO in an attempt to keop the two di■ oa: 
together. 'l'ho peroezrt; of tillle per tnnl :.luri.ag 11bioh tho two (,liao11 are :l.11 
eom.aot 111 reoorded by moans or a lld.0,·011wltoh and 11betrio tilrllilr. for otn~ 
in oan■truatlon and maint111111Doe the apparat1.lll it c~notruoted 01' iatlllldard. 
pe.rt.1 obtai?lable from oommerclal llJUIUi'~cturara. 

Inoluded in the roport e.ro doaoripti·Jna of thG apparotll:J, dra1ringa o:? 
the oomponont partoi e.nd 11~-.eoifioationa a.e to the I1111.terW-11 and parto needed 
for it11 oonatruction. 

IUuetrat1ve teat reaulta on both ·~b,:, cri~no.l farmec:--Glw.mbera modal 
Uld tho Renaed Two•lland CooJ'dinG.tion 'J:'133·;, are pN<3entod, bued on 11core • 
d111tributiona obtained from 288 prilllllr/ pllota 1n th$ O,P,T, rrogrrd\ l,4,l 
advanoed pilots in training at Ncrtheruit, :i.1rllas■ 1 786 ar:.71Ll 11.viation car 
deta and. 83 fliE!bt inatrUC1tors at th<l Navnl Air Station, Pene!'.o()le. 1 Florida. 
The group11 differed widely in age and f.ly,ng •~psrie"1Goo 

Exploratoey infol'l!Qtlon on tbs rolat'lor.ehip between te1Jt ecorea IUrl e,uo­
oe11 1n flight training was ob~d b:, o.~mparing 'the teei; ecora dietrib\r',;io:u, 
ot Penaaoola naval oadn1 who paeoad T\lrsus thoae who 1111r11 W&iihed out, and of 
thoae who pueod without Board Appeartl.DO<lJ voro\18 -;boal'l wt10 had Board App;;J>1~·­
anoe1 or were waahed out, 5ir;n11'ioMt di!fercmoe11 betwH::1 l:lllan aoore111 lnii~ 
oatod that the poorer 011,dots did wox-oe on the toet thfl.n di<l the better 011.:i•te. 
The Ponaaoola flight inatructore' 6cores ·,irere 111milar to thoEO of th• betier 
cadet 11. < 

Th• test aleo differentiated betwec,n "good" and "pooi;•~ otudont piloh 
in the C..P.T, frogram.1 th11 11ubjoota being ol.w:ialf'ied on the baflia of "tiu.,:, 
to solo" and. "time for oortificmtion" tor a pr.1n.t" pilot licenae. 

lntei-oorrol!.t.tiona amona too ei.x ,iuo0-:>111ive trial■ given on the Rens:d 
Two•Rand C:Oordillatian Te11t during test ad!!dni11tn.tion.1 in a study baaed Oil 

108 O,P.T.P. primary 11tudem1, ranged tx-o•Jt .38 to .74. The mean of the 11t1. 
trialt wall found to oorrelate < 78, ,87 p WW. .8o with Tritlla 4, 5, alld 6, 
re11peotivel1. 
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A ~ ff(),,,flAffl) COORl)lHM:lOli '1'E8't . 

Iffr.MJDIJC'l'ION 
• 

lfffft a ouual !Ulalyeb of tlw t11.1k of tlyintl a plane i,uggc,tt• that 
an iaponant requir~ tor 1uooeo;i'ul p1lot:l.ng ii; the L\t:llit:, to -.ice 
111111otbfy ooord:l.m.ted IIIO'f&lll8n1.e of t>oth 1ut,_,w9 • Th• pilot, for t.dJIIPlo, 
IIIQt lllOfl th11 oontr.:i.l atiok in 11. ci.e111red i,att{;rn 111'!.th onG hand, while 
adJWlt1ll8 other oolltroli, like the tlU"llttle, with the othtJr. Attempt•· 
hal'e thue been made to d,r,alop imtrwoonts and iut:todu !oi, lllOal!W'ing thi• 
ability with the hope that rol:labh ®cl. -ralld teate, nl11&i>lo tor 11&1#0-

tlort ot pilot tn.ine••• would reault, 

'l'hia nporl preaeta a denorl.ption or a t•o•huid ooo:rcU.Mtion t•~t, 
npreeell"\ing w oute;n•wth ot c.n ill'pt'QYlll:J.Q1\'t onr eilld.lu teab prt11'lou.ly 
d•Hloped f'or roses.rah in induatrb.l ael11otion. Tb:, rav:l.aed torm ia «.,,­
•oi-,.bN. :1$ detail and oompa.ra\ivo taot rusult11 are presented, based on a 
try-oil\ adminilthtion of tbe origil)lll and mieed t'oru o.u groUJ)s of pi• 
lot• in '1'9.riou11 st~ or !Ught tninin!!:, PN11m1nuy da.ta on the rela­
tiouh1p between toot •ocr-e and ■uco6aa in pilot tnJ.lling wero al10 ob~ 
ta11111d in tb111 •xploratorr study. 

!!i1:,11J,JJ,lR J'OH.116 Oii' TOO~J:WID OOORDlll/1/fi0N 'l'ES'l.'6 

Al !llllntiontd in VI• Introduo'ti."n• teitS: re q\dril'l,/1, ii. 11h1ultimeously co, 
ortll.n,.ted p&tteni. ot mov-nt or bot.il llt'.nd.11 had already b6en devia&d for 
uae a.a aptltw.e teeto ln ln:hu1trl.a.l aelectfoz1 prograwio 'l'he tw t'rom Di,:h 
the praaent Two-Hand Coonlini.t:ton 'l:'eG"l; baa lllOS' d:!.reot:J:;r dneloped are th< 
'ilaoon11in Engin&'>lAtha Teet !JJ'll.l tho Farmar..otlaben coordination Test. 

A• Tht Jil9M@in El!IU,91~..s.the '.[sat 

?bi■ teet "l!ltt-,l!IPf,11 to d11plloatt1 that, /.1" of ■ 11 ouginll)•lathfl tllbioh 
oontrola the 11110vem,H1t. of t.he outt:l.ng tool," A.a aho-.n itl li'i.gure l ~ t urnir g 
tho crank• fl 1111d. R' will reault in 1WVell!Stl:1l or tho pin P over the plate X 
Pd in a graphio record o! tlia mcve!lWni bf -• of a pe!".o:1.1 ,:,:.711.18 P' 
IIIC'Y1,ng g,-er a pe,per lllOU11.t11d on pllai:e Y, 'l.',,o t,uk of tho "1bject 111 to 
llKlft th• pin P around th11 eeri;Js of dx a:Watrio oonte,o'o show on pl4t• 
X •• ro.pldly and u direotly u pot1&ibb. Wlllt'tl the pin tcuohei. a. oonta.ot 
poiist tile el.ctrlo bell B 1'1Jlg.:, to notify tb& 11ubjeot t.'111.t h• nay pr~ohd 
to tho neict. oontaot. Thi~ wu deaigned &a~ ~lllinlature teat,- dupl1oatill{; 
th• hand poaitioM Md movement requlrelll6nt11 tor or<iiaary benoh lathe op•n•~ 
t.l.ona" 



Tho flU'IIIOi-Cbaulbora apparat•.ia, .developed in .England a.a part of -,i In• 
daatrial Health Roseare1h Bosrd study ot acoident-prononoos, also r-equired 
0<1ordinated roh.tion of t'60 ora.nks by means ot whioh the ■ubjeat oonh·11ls 
the movlllllBnt ot a pointer diao in an attempt to keep tho pointer diao over 
a t.argot dieo moving in an 1rrogalar pa.ttem. Since the preaont Two-Hand 
Coordination l'eut is u11ontlally c.n improved revision ot the farmer-Chamb11r11 
apparatu11, a detail•d deeor1ptioo ,,r the lattel' ie preaentod b11l~1 

l. A.a shown in t)l.a aimplifi&d ~iagra.111 11'1 Figure 2 and tho photo;:µ-aph 
in Figure 3 th-a mooiailia:D by which the target diao ie moved h a1 
tollon1 a hc!"i1ontal oircu.lar ~tal plate A (fig, 2), mol'!lted on 
a vertical ad.Iii and rotatsd by a gramaphona motor, haa a -u 
curved el1t B ·l.hrGugh 'll'hioh rider C pr;,Jeot.11, The rider, f'rao to 
move f'rom and. to end of th~ slit, is kept pre111ed to the edge of a 
hori;ontaJ plate oam D ,r irregular outline, by 1iieana of a eprin~ E, 
The ri.dur is fitted nth a wheal bearing so ttiat it 1DGV"8 11moothl:, 
along the edge ot the cwn, This 011m ie fixed and doh not move 110 

that imon th11 plate A r~tatea the rider C d11acribe11 an irregular 
path, the resul'knt of oxouraion11 of varyin1, lengths towards and 
away from th9 oenter of the plate imp(taed on a oircular orbit. l'lle 
'feloc1ty of th~ee transvel"tle exour11i<1ne a.leo varies, d11p11nding on 
the angle or the irregularities ln the cam, eo thnt the rider ha.a 
al■o an irregular velocity pattern, The target disc which the sub­
ject h reqliiroo to foll-Jw itl fitted to a. -11 bru■ cylinder and 
ecra•Ned on the r1dsr C, 

2, The part ot the a11pe.ratus under tha oubJect 1 11 oontrol 00J111iats ot 
a. graduated metal tlrllll, F, on a carriage bearing a ehort Mtal arm 
at the und ot 1!h:l.oh th0 points,:- d:l.eo O 1a attached. A1 aho,rn in 
Fig., 2. the· oarrl.age 11llde11 to tho right and loft along a guide 
bar H, The bal' II itself', together rlth the oarriage and drum, 
elide• along two guide bare, J 1tnd J' • When the handle K ie turned 
in a ol->akw111e diroction the carriage b"1"ing tho drum 11 mo?Vd along 
the bar R towarda K, Similarly, whlll'I L ie turned, the bar H with the 
drum an:! carriage movell along the bars J and J' tcurds or a11ay troa 
L, dapendi11g on whethel' the handle, is tw-ned olootwi11e or anti-cloot• 
wiee., Honea, When bott. ha..ool!le are being turnod at onc11 the ~ion 
of the pointer dieo 1■ tho resultant of two motiol'l8 at right angle• 
to eaate other, ea that G aan be moved ovor &IQ' part of the plate A 
by proper turning at K '1.lld L. Aleo, the velocity of G 11 tho reeult• 
ant of two velooitin nt, right angles to ea.oh other, and oan bo oon• 
trQlled by the eubject, (T'lfo departures from the original de■orip• 
tion3 ■hould be noted here, (1) the eubjeot■ nre i1111tNct11d to 
operate the apparatus with their bo<an panill•l ilG Bi rr.."\~1111' ~baa 'ilitll 
their bod1o• at risbt uagln to Ba {2) 1,11 th11 Di'ir,inal I'llrllltl'-ct.allk"'-rt 
appr.ra;iu th<» t'l'O 891'11'.' 1Sp!.r..lh0 1'Qro oi' d:l:feronf p:l."to!io11, ::r:uio 111 
t.ie • MViaod eqllipmem uaed in tide !51.~cl.y ·~ho ilW Uore-7 Dpiadm ftN 

el' thG :!lllllli pitoh.) 

2F&n111r, Xrio 
itJn P£9PIRtll P.nd 
3tatiorary Ott1oe, 

3Ib1d. 

and Chambers , 
Ptofioi!FoY 0 

London, 192~, 

E, G, ! !tudY o! peraonal qualities 1n aaci­
Industr1e.l HG&lth Research Board, His Maje11ty's 
Report No, 55, 
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WISCOMSHl c:,mn~-LA'!'H!: T-0:ST 

SubJe,;t 's poaition st bottom of fie;ur<' (S), fur operation of H by right 
hand and H' by left );and. Clookwiee rotation_ of H shifts P to lef't, and 
of H • shifts P upward ir, tte fi :;vre. 
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Fi~ure- 2 

• 
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The su'.bject •s position used in this sti.dy in e_t th" bet tom of t~e 
figure (S} for th9 operation of K by the ri~ot ho.nc. and L by th,; 
left hand. 
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(S) 

Figure: 4 

REVIS~D Y.VO-l'Ar[) C110'{DillATION TEST 

In this study the subject 'tlway~~ ,:,pir,,ted the ap1Jaratus in the position 
indicated at (S). 



3, 'rh11 •ubject•• abilit.:r"1r'·nep the:tiott1hr diec over the target one 
h 111easurad by IIIOans or the ua•ted drum F. 'l!lli11 dr!.111 ie in t•o 
part11• both rot•tabl11 about e. vertie&l ane and, ooaneoted t.ogeth•r 
by a friction ._toh11t ot the bul 11.11d imu1ned plano typo. \than 
the lower part of the dr\ll!I 1s rotated in an anti•olooktri,e dir•otion 
the upper part h prni,med trom turning by a second :fr1otion ratchet 
,iark1ng on a t1::wd uis. 'l'he lowor put 111 fitted with a •toh epring 
110 th&t anti-olock:Y111e rotation lg alll'alll •de apinat the aot.io~ ot 
the spring. Round a groove at tho 'bottom ot thia lower part of the 
dna pauoe a oord 11, 11eoured at <>iw end to the dl•um and at the Q1;ber, 
after ptUUling throu8Jl an syehole in the pointer disc, to the targot 
c11ao, Bence, ldlen the pointer and t.arget dieoa are moved apart !,he 
oord 111 pulllld ovt. and rotatoe the drm in an e.nt1•clockwi11e dirt>cw 
tion, aaueing the graduatione on the upper part ot the dr1.1111 to llilC'f" 

past a pointer, N. When the db<Ja ootM to~ether again the eprinl!; 1.n 
the drm 11.ut111Ht1cally rotates the lower part in a olocll:JF.l.as d1rtw.ion, 
thue taking 11P the' 11laok in the cord but not moving the u,;per piu-1. ot 
tho drUl!l. In tbia _, the rotation of the upper part of the dri.u.. 811119 
the -m.ricn.111 de<riationa ot the pointer diaa frOlll the target oM. 'the 
reading on the graduatiofl8 thus givea a quantitative meuure of 1-he 
eubjeot'• ability to keep the two diaoe together. The drum ia 1ttt 
to aero tor each subject by rotating the upper p&.rt 'by hand in ar, 
antl•cloak-1•• direction, 

4, A tdmple 11toppi!lg device ie i'b;e¢, to the gruiophone 1110tor ao that 
when tho 11aohine ie atarted the plate A -it•• on~ revolution uid 
theii etope aut-tloally. In tllh way, uoh tubject hu preciMly 
the 11&1110 taelt to perform and. the wrioua aBoree of the 1ubJ11ot11 1.re 
directly eomparable, One revolution of the plate takes 100 eeoo1,de, 
The illdivid\.lQl '• Hore 1e i:iven 1:n tol"lll8 ot the ewu)unt or dniaUOD. 
Ng:\,st.ered on the drlllll, 'I, The lower eooree tbu11 indicate better 
pertonanoe, i ,e., a amll amount. of deviation between the two d~.aea, 
0 azid B, during the teet. 

DESORIPl'ION OF THE I!H:VISED NC•HAND OOOflDINATI0N TEST 

Exper1ance with tho Fanier-ChRlllbere veoreion ot the tt:o-hand ooordim:~1.on 
teat reYMl•d eeveral defoota and UmitfitiQnel (l) the phonograph motor 
tended to vary in apS<Jd unleee tightly, we•und at the 'beginning of eaob t.e,rt, 
(2) the evbJect c;ould 111ake a good aeon b7 merely keeping tho pointer di110 
G Nlatively near to f;lut target dieo B, w,d (3) the et.ring ll {eee Figure 2) 
tended to break or to etretoh, thue pre..,onting oonetant oallbration or the 
eoale. 

In the pre11ent rert11i,;,n these defeota were eliminated in the i'ollori;;.g 
-.nner1 

1. 4 oonat.llt speed oleotrio IIIQtor wa11 uaed to aotivate the d!eo to be 
tollond 'by the aubjoct, 
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2. Scoring or the pertonmno-, wae obtained in tfl'IIIO or the !!!I!! 
dJAdnp; 'WhtOh the WO diM.11 •ere in act1&l ooate,ot., by WH1 of' 
eltHlt.rical contaci;s aot~.vating an eleot.rio oloolc. 

Follaring 1, pre■ented a detailed deeoription of' the Rnieed Two­
Hand Coordin11.tion Test, lllllbodying thes& nlld other minor imprOTOlllont■, 

A, The Aoerwled, Appara,t91 

Figure 4 pre11enta a photc,grs1ph of the aaaembled apparatU& with the timor 
tn the left foreground, Drawi:oes in Figure 5 present the top, front, and 
aide rlMfll of the nnly deeii;noo apparatuu u eeen by our 1ubj111cte. A wir­
ills diagram is al■~ ■hown in th;, upper right-he.nd aide of the figure, spe­
cial attention ahould ba giTen to the timer, eynohronoue motor, 11.11d the small 
lld.oroinritoh, wh1.oh oompriee the liJBflential innovations of the deeign, The111 
are at.andan:I pa.Pf.a alld may be obtained from the manui'aoturera li11tad in Ap­
pendix B. 

B. De;tr,il.ad P~lv.: Conpiructto.n 

Figures 6, 7, and 8 ehcnr ful'ther details of' the apparatu,, Drawings and 
deeoript1Te information are preaonted ror eaoh part. 

1, Tbe irregular c11111, ehown in Figure 6, le an important feature of' 
f.h• appJ<r&tus eiuoe i.t r;overne the lll0Ye11181lt of the target to be 
followed by the ■ubjMt, Identical patterns of' movemant are pre­
eenhd on eaab trial, No attempt hQli been made to experiment with 
different types or llS.llll! <>r with varying apeede of IIIOYelllODt. 

2. fii;ure 'f llhon the dt>tail■ of tho fraull, oroee-meape~, vertioal 
■t1pport•.1, and guide rod,i, The exact eise of each put ie indio&,ted 
and hu been oaref'ully 11h11ok11d, It should be noted that the :l'rame 
has boen greatly 11implifiod over the model eMwn in Figure 4. 

3. In Figura 8, the V&.-i.011$ parts ot the moTemont aeeembly are de­
eoribed in. dett\il, and meaeuremente ~wn, The lead-acreu (Part 
4~2) uh,;iwn in the figur,.<i are extremely important and ehould be 
purotuu,ed or rmm~aotur.,d to the exaot deta1le. These are right­
hand threa<i lead-eorn, whioh have been ■tandard on all lllDdele of' 
the apparatue. It :I.I; tt'IUHes.ry to 1199 this type at lead•ecrew eo 
u to 11tM&iardhe the d:'.ffioulty of 110-nt required ill turning 
th• ba!llilee ot 1ihe a.ppiu·atws. In addition, the direct.ion of thia 
movement ie oppoei te fr,.>m that in almost all other pieoee of equip­
ment au11h ae lathes, milling maohins ■, eto., in •hieb olookwiu 
motion of the hand aclva'1oea t.he tool or the 1POrk away from or to~ 
ward tho left nf ths eubji,ot • In t.he Two-Hand C:oordinat1on T11t 
apparatus oloolari•e ruotlon of tho subject '11 band producau the op­
poeite ,.,,,i,,.lt, thlla u1tim:l.z1~ th,, ~,t~ of ,peoialiled exper-
1en~ with o~inary lat.be eqllipment. 

C:, Important. l'flllt)!Ut in Standard1pati.i!I of the Ten 

In the reTiGed equipment the following features wre inoorporat1d 10 

u to provide a highly atand&rdi ed tuk and method of' ■ooring1 
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1. Th• tu,rntable, op&rated by a ,ynohronoua. motor, maltes one rev»lutioa of 
one lllinute duration ut oonetant speed and le then autolllliticallJ .topped. 

2. Th• di-1.er or tha t-.rget ia of e.uch a. length· ·tliat tou.r reflnlJtiotUJ ot 
eit):ler ore.nit "8ndlo are required to Cl!lrcy the pointer aoro1111 Ule target 
(&l1>ng the diameter of tm, latter) fro111 the "me.ke• to ·"break" poeit.iom 
of the. mioromtoh oontaot11. Thus, nth the ti.rget stationary and the 
pointer oentor.-d on it, two co111plete rnolutions of either ¢rank ~le 
ai-e required to break th& oor.tllot. Thi.I tolerance may be de11igmt.ed a11 
the "operational lllllrgin of eafetJ.« 

3 • The Ntil!tanoe in turnin~ the handles 1111 11111.de uniform by employing ._ 
bal.&noed hand.le 1Jh1oh revolve11 With equal fr..,dom at Ml1 point la 
th4 a.ro, Tho IP"ipe are i'iited, but highly polillbed to g,J.ide ea111ly in 
the operator'• hsnde. 

4, A 11tand&rd olook tinier otllibn1.t11d in h\llldredthe of a ad.rl.ute giv1111 a 
aailre in direct porosntag• <>i tiuie iln tho t11.rget. Theomioally, a 
perteot eoore would bo loo;! and the poorest eoore 0,,, bl.rt in aotual 
pnt.atioe the his;be1t aoors oDtainable ie 9fli( ainoe a shon; period ot 
time 1• invillved in the ttaM.ing and 11topping ot the turntable IIIOtor. 

D. 'ter• ml !tilit:111!1 oi' !fMufa.otur,Q o:f' Stffi\a;1 f!Ftt 
In Appeadiii; B the lllil.Wl!B aud di111criptiQ'll11 Qf tbs perts I the quantity required 

for the OONtruot1on of th1:1 apparatuis, and the name.i llf the !!lllnufaoturere hand- • 
ling them are listed, 

RESUlll'S OBTAINED WITH 'M ORIOIIW, AllO T!IE REVISED FORMS OF THE TEST 

Thie eaction oi' the nport prueento pralil!!illllr:, r&ijUltB abtainsd on the 
Q.l"'~,q rniaod model.a ilf the Two~Haoo Coilrd1Q!lt1on Teat. All pointed o~, 
acoring on th• or1!3:iaal tset 1l1lll! in terms oi' distance oft the target, rith a 
101' acore indicating superior pert'o:mt!nee, while in the Nrlsed form ot th& toet 
the aollre tru 1n ttn'"llll oi' the amount of tilne during wbioh the tvo discs wel'tl 111 
OOm&llt, with a high 11oore h:idieating ,i,u-:,erior PGri'ol'l!lll!loe. With the original 
test• th& ~11ooreri wa11 tho mean of f'our iruoc.;1111iff tri&la • with the reT1.sed tom 
the mean of eix euooeasive triala. Th'l' dW'll.tion of each trial ne a.loo differ~ 
ent for 11aoh f'ona of the teet. ;:n the or1g1ml ver11io11 OM r,.volution ot tho 
tunital:ile te.ke11 100 1111oonl.s1 in the reviead toet, ono rovolution of the turn­
table tr.lcee 60 11econd5, the -tlmer, however• betns calibrated l n lOOthe of a 
mlnute to gtye 11oorea in direot 1,oroe-ntage of time on t.he targ11+;, The potii• 
t1on ot the iSubJec1. wae the swne tor bath forms of the a,,parv:tw.;, i,11,, the 
left hand opel'ated the oro1115 t,n,d, and the right hand operated the lateral 
teed, n 1$ to b11 noted. tt.:.i.t the 1mbjeot •11 poeition d1.f'ter11 from thi!.t ueed 
by J"armer and Chauloere4 !Uld in ~:-• Nc111Xt oxi»rimr.tfl with .tbi11 appa.ratua 
by the A.A ,I' .S 

'fhe eubjeot■, ranging in ago from lS to 37 yeo.re, cllneill'ted of 288 lltlld.ent 
p1lota in the Cinllan Pilot Training Program, 141 adva.noed pilot11 1n tndning 
a.l; Rort.lloaet Airlina1 1 786 arl.at!on o"dete amt 83 f'light inatruetoni at the 
U. s. llaTal ilr Station, Penuoola, flar:lda. lfith the exceptton of the Flight 

t~r, Eric and Oharl'bore, Ji:, n, SiP• 01i. 

,Melton, .i.., 11. 'l'b& 111019 otion ()f pilots b:, ma&.n11 of p11yohomotor teste, .ti• 
.lyiation !!!!I• 1944, 15, lj,6.,123, (3,,-, Fig, 4o} 

l 
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ffl& N1!:AH • STAl'JJARD DEVU'.l'ION • AND flAl:GF. IN THE 'NO..flAffl) COORDDl.l'.l'IO'N TEST 
FOR VARIO!ll OROO'PS Of PilDTS RANllIOO !ti AGE FR0li 18 TO 37 (R a· 1298) 

l. 

2. 

3. 

*" 

IINa 
Aa• Flying 

§uh\520)1 H Rang Hgara !I!!! s.o. .fl&-• 

PeDMOOl& Cadets' Oft:l.con, 01'1glml App&raturt 

Clas11ee 147•1$1 376 21-27 10 5'1o0 12.1 31-96 
Clueea 152•164 410 21-27 10 69.7 12.1 31•105 

Pensacola lnatruotor~ 83 2Jn37 1,500 58.2 u.9 32-87 

o.P .'l' .P. Btlldent Pilcte 
Ptim1.rJ, 193 <J-40 l:i.O .18-,32 0 61.l 13.0 18-,89 

Rniae4 !ptllU"&t. U.-

PriDlu'y 1 194()..41 70 1,~26 0 64-.7 12.1 24•83 
Pll'lary, fall 1941 108 18-22 0 5:3.3 11.3 21•79 

flight Otfioera Tnlining 
Sohool, Jlol"tlla.at Airlinff 1.41 21-28 :WO 61.6 11.4 28-86 

i!Qn the original appan.t1111 ~ low eoore :l.nd.ioatee euperior perfonm.no■ 5 
the final 11eore bc4ng buod on the lll9Cll ot tour tr:l.w. On thl r.­
Tieed apptU"at1111 ., high 11core :l.ndloat .. aup,r:l.or p11rfonnuao11, tbe 
t:l.nal 11001'8 repre11,ntUng tho 1!1111111 ot eix trialeo 

Oft:l.aere in the 11orth"8at Airline~ Sahool and the Pe1111aoola in~tructora, the 
lllftlbers of the other groups bad little expar:l.eno• as airoratt pilots. 'nlo 
groupe, the form of the apparat1W ;.ieed, and the 1111an11, etandard deviations, 
and N.uge11 of eanh dbtribution ara given 111 Table l. 

•• Av:l.a\ion c,aot,11 g l1111trugto:r.i 11.t Poneaoola 

The reaulta obtained tor 'tb5 Ponaaoola aTiation oa4ete on the original 
modal ot the 11.pparatu aro dirtded into two p&ri11 1 aa 1.ndioated 1n Tablea 
2• 3, and 4. Part l abon the i'requoncy dinribution■ tor pilote who pae11ed 
flight tr&ining 1r.'uooen1111), o.,mpariid dth p:l.lote olimine.tad trom filght 
training for poQr aptitllde (Wu.ahollta). Part 2 ehow the frequellO)' diatr:1.­
butiona ot 1u0oe11111:'al p:l.lcto who novor had & :i3oard Appa11l'llll011 (Good Pilot.). 
compared with W11.llho\lta plu.111 tb~tlJ pilot.i vho, bNauae of d.itf:l.oultiae 
during their tlir;ht tndning 0 nppoe.red betora• th■ C~ 1a M'riBOIT 
Board but fim.lly puaed (Board ll.pptiii.nu,.oea). Th• data in Table 2 nre 
obtaiMd from olA■see 147 to l$l 11.nd the d&- 1n Table 3 from ol■.aaea 1$2 
to 164" In Tat.l• 4 reault• of tho ont.ire group ot Penaaoola A.ri&tion Oa­
ut. (oa,a-ees l.47 to 164) have 1oeon ~bt<la.ted Gil ihe baea of etudard 
80ONBo 

61. detailed duoription ot tlh<J> atlldy f'l'OIII whiah theN 4ata ·wn obtained 
IA"/ be touiid 1111 llofarland, R. A. and rran .. 11, Ro The, ?cm,eala Studt ot 
l!laftl .i.YiatGio Final s-ry Roport;. (To be :I.Hued shortly in the 'l'eohnio 
oal Serieaporla ot tho Mlit1oMl Res&aroh CoUMil Oollll11ttee on Selootion 
and '1'r&in1ng ot Air111'111ft 1'1lotll <) 



T.WLE 2 

Tim Dl8'l'RIB1l'l'IOH5 or MW SOORES IN Tm: 'J'l'IOo!IAHD COORDINAT:toll TEST 
FOR SOOOEflSfUX. AND Ullll1C01i:$5FUL P&NSAC:OL& 4VIATIOH CADF:l'S 

(Olusee 147•151) 

Part 1 

Raw Soon* auooo,,,, •uhoqbe 

26-31 
32-37 
3&,.43 
44--49 
50-55 

,S6"'61 
62"'67 
68,.,73 
74-79 

80-8,S. 
86--91 
92•97 

R 

IINn 
Blpa 
ilan&• 

4 
12 
19 
46 
71 

67 
55 
34 
14 

9 
4 
2 -337 

58002 ... 065 
llo97 A 047 
3lo5 ~ 95 ,0 

-
l 
4 

; 
13 
T , 
3 

l -39 

Ol'itioal Ratio (lieu) 5o46 
Cri'\111111 Ratio (Siga) 1,83 

!'l'w,ho~ 
PluBoard 

Ray Soow <!99d PilojJ!_ Appf&r&DO!t 

26--31 
32~31{ 
3fi...43 
44-4? 
50-,55 

56-61 
62-6'7 
68-,73 
'f 4--'19 

So-85 
86,.,9l 
92.,~1 

l'! 

9 
3 
2 

303 

57. 93 ,., 068 
Uo86 .., ,48 
31S - 95~r, 

3 

9 
7 

9 
20 
13 
7 

3 
l 
l -73 

G,•H,:l.oa! nau.o (HoUIA) 3,48 
Ontioo.l Ratio {SiSlll\) 0?18 

*l.ow •oon 1llllioate■ auperior p;1r:",mian"•~ data ue oaead on the 
ol"igiwi,l appara t ae • 

It ahou.ld be noted tblt the rn.e.u c"ONe tor Ol1J.1aee l47~151, on which 
Table 2 1a baaed, are "b.-t;ter~ lihan. tho11e cf Cllllll!lflfl! 152Q164, as giYOII ill 
Table 3o Thia nay partially b• <l.oce1.nt111d for by the faot that there nre 
f ... r offioen from tho Raval A~ll.dm:y and • l&rger DUIDb<1r of enlleted an 
and cadet• in the la~er 111.aeeeo. 'l'be off'ioer:. telldad to fOOMI bstter oa 
all teste of the battH'1 tm.r. dil tho owl.et.a and enlisted mono ~her 
poeaible oauae, hOll'ner, f:il" thia diff'En:enoo in the moo.n eooree iay lune 
been the testing apparatus ihelf, 11im,<S the original. form~ ueed in thl.11 
studJp had t!le dof'oct• noted 1:1bov11, :{;i f=.ot, it 1f!W due to the ditfioul-
tiea experisnoed in ut1ing: the g,.ppnr~,t-11:o ,J.,n·ing tm tasting of the PeQ8aoola 
groupa whioh led to tho dav11loiJ!"cm.t "i'. U,u rwti1.rnd mod""" of the apparat\11110 
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TAB1.ii: .3 

'l'9II: DISTIUBIJITON Oi' IIAW 000!1.0:5 IN T"nE 'I'\10-llAHD COORDIXATIOR TJ:s'l' 
J0R SU::CSBSFUL ANO 1lN5lJOCZSSFUl ?TrnSACOlA AVIA'l'IOH CADETS 

(Olaseee 152•164) 

fart l M 2 

Wubo\lh 
Plua Board 

Ray Sau:,* lll.\99H1•1 Jyhoute R:11 So0o* Opod Pilo;\f APP!HM!!I 
30--35 l ~~ !0-35 l -36-41 3 ft~ 36-41 3 -4~-4'1 8 -~ 42-4'1 8 -
46-53 20 6 46-53 18 8 
54-59 3'1 9 54-59 32 14 
60-6.5 '~ 12 60-65 51 25 

66-Tl 64 9 66-Tl 54 19 
T2-TT 60 19 12-77 4'1 32 
76-83 39 16 '16-83 35 20 

84,-S, 14 13 84-89 u 16 
90-95 ). 3 99-95 l 3 
96-101 8 2 96-101 T 3 

102-107 2 - 1D2•10'1 2 -H -321 T9 'N m m 
IIN,zi 68.72 .& o.66 73.31 ._ 1.27 lleM 68.53 • 0.74 72.00 ;\. 0.95 
Siga u.aa Ji 0.47 llo\14 • o. 90 Slgm 12.24 ;a 0.53 u.28 • 0.67 
Ruge 31 - 105 50 ~ 98 Range 31 - 105 50 - 98 

Critloal Ru.tlo (~an) 3.21 Critloe.l Ratio (Kna) 2.89 
Oritleal Ratio {S1g11a) 0.06 Crltloal. ll&tio (Bigma) 1.13 

Ohl.-Squared P ■ (·01 Cbl--Sqiared p. (·04 

et.ow eoon illdi~at•a nuperior parfoI'Dlll!lC•~ data are bued on the orlgi.aal 
apparatua. 

The oritlO&l ratlov between the III.N.l'I eoorea Of pilots wl1o pq■ed tile 
tllght training CJOIIZ'■e at hneaoola (Suoaee■e■) and thOtle 1dlo fll;. led. an 
■bo112 1D Part l or eub 'l'ule. tn Pa.rt 2 both the Wubouu and Boarcl Ap­
peal'linoe■ at'O oombined. ant\ oompued with the Oood PllQt■• ill but oq of 
the ol'ltloal rat\.01 between them- are above 3.00,T iadloatlng that the 

74 oritloal. ratio of 3.00 indicate■ a highly ■i&mtioant d.lttenno1 
between the IHUUNI et two dletrlbutiOll8. ' 

I 

; 
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d1tterenan tllt\-70,111 the 1118-.n 11core111 of the two group■ nre probably .not 
d1111 to ohano• tluotmt.ionu 1n raadom &ampling. L1lcftia1 1n all but OM 
inetanoe, the prob11.bilit7 u eho1111 by the ah1~■qlBrlld ten, is lee■ tmn 
l 1n 100 that the obtained ditteronoe1 in the two oompared di■triblltioii. 
11.J'e di.Ill to cilluloe. In other word.a, there 1e a 1t11.t111iioally aigni t1oazat 
diapla~t ot the poor pilot& tonrd the poorer 1100ro:J. Tho 4a-itioa.l. 
ratiaa bet.wen the 1tandarcl dmationa (nria.b1llty) 1n tll8 oomp«risou 
11ho1111 1n Tables 2 and 3 ~N not 11gnif'1oant. In Table 4 (all ola11&1 
oombined) the oritioal ratio■ between the mean• ot the 11ucoe111tul IIJ'ld un­
euoo ... tul cadets are above 3 .oo, indioe;t;ing the.t the probability that the 
diftennce bBtnen the IIIIIA!ll ill duo to ohanae 1a enn loua thl!ln when t.he 
\II.ta wre di Yid.ad into groupe aooord 1ng to olaue,i o Tne differenoe ill 
,ariability, hoae-rer1 i■ not 11.i~iOWltu 

TABm 4 

THE DISTRIBUl'IO~ OJ' ST4NDARD :!CORES Ill '!'HE Tlll)<,f!ANI) OOOROIHATION TEST 
FOR 800"'13Sll'UL A>tf; URSUCO.mSB'UL ?Jm3ACOIA .lVlA1'10ll? GArn1T$ 

(Ol&nea 147-164) 

' Part. l Pa..-t.2 

WaJhout.1 
standard standard Plua Board 
8!2E! §~SUIIIII.I Wubo!:!!1 -Sooa Good f&lo~• &2Deara!!!!I 

3o0 l - 3.0 l --
2o5 1 -~ 2.S 7 
2.0 20 - 2.0 17 3 
1.5 39 6 1.5 37 8 
1,.0 83 10 l,0 10 \23 

.5 l-3~ 16 .5 \119 32 

.o 131 14 oO 117 20 

- .5 l~ 32 - .5 15 52 
mlo0 73 23 ,.:-,__ao 63 33 
~lo5 28 18 ~1..5 23 23 
-2o0 l0 6 ... 2.0 10 6 
-z.5 l2 -z -2..:; lD 4 
-3.0 4 l .-3.0 4 l - - - -• 658 128 II 573 213 

llean ·'- ,05 -'l' .04 -.46.., .03 ».ew. :.,07 ,.. ,04 ",29 ,11;,. oCt'I 
Siiaa 1.00 Iii. .03 096 L, .06 6igua 1.01 a .03 .97-;., 005 

0ritiaal Bat.lo {Keom) 5,67 Critioul Ratio(~) 4.50 
Critical Ratio (Sii;;,a,.) ◊o:J1 • 0rittaal Ra.t.io (3i~) 0.67 

Oh1~·8quared p -~ 'Ol ~ C, 
Chi•-Sqll!SAd ? • (01 

Table 5 llhon the dutribution ot tiGOraa tor 83 1nlltruotore at the 
D. So Be."f&l ilr Station, Peneaoola, !"lurid.!l, The 1111uv, ooore foa- thie 
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group 11 1illlilv to tiat of the nucc!leaM oa.deto 111 t:la1111es 147-151. Ona 
might sxpeat e.:q,el'ienoed in11truutore to mako higher eocros thll.rl tho oadete 
who had only a re,r hours of flight training. The &Yerage age of tho in-
11trunon, honTl>l', waa appro:dlilltely 10 yoar11 great.er thin that ot tho 
oadet,, and it la well lm!llffl that age is 1111 :laportant "9.rlablo in teat, 
of this aature. Tha ~ea e1ch the older pilot.a M.TII in expe:riem• 
1111d judplent do not Hlllll to outnigh the quic;iblns of th• :,-oun91r 11eza. 
'l'he cadet.a W8l"II aleo highly mot1Tated slnoe they believed that tbair 
IIOONII would oontrlbute to th<:lir etlllOr&l et.anding id till Ranl Air Sta~ 
tion. 

TABIJ:: 5 

THS DlSTR!BlrtIOH5. Of !U,',f flCOlns IN THE 'l';'l()ooHABI) OOORDIIV.'nON 
TEST Of' Tm: PFRl.fOOL,\ INSTRUCTORS 

Ra![ §oo,;:rt 

10-.34 2 
~-39 4 

40-44 6 
45~49 9 

50-54 ll 
55-59 u 
60-6' 10 
65-69 lT 

70-,74 4 
T5•T9 3 

80--84 l 
85-89 2 

'B) 

Kean 5Bo22 il. 1.31 
Sigma Uo92 * -0'12 
Range 32 ~ 8'( 

•Lo,r eooro indicates BUJl"lX'ior ~•rfonianoet data are baaed on 
the origil'llU apparotwo 

a. &;!:! l'ilqt.1 in the M9TT Courag of tha 01Tilly l'ilot Tralnieg 

Student. pilot!! in the c.P,T. I'rogram in tbe Boeton area for both the 
acad1111lo years 193~40 and 1940-41 were testedv the f'irn gi'oup witb tile 
orig1nal form Uld th• later groups with th• r&Tieed !foppantw,. Table l 



inollld•• 'lihe •~ data on t.b&n Gf'O\lptl. ·table 6 presaat.o d11'lirtbut.iom 
tor •aoo4" ll!ld "Poor" pilot• tram the l93'J-40 tp"Oup. Th,i ortterla U11e!l 1rl 
olu11!.'yiJlg th• pU.ot■- u good. or poor wre baHd on 1. oo!llbinilt:1.on of tilla 
to solo and UM to oerUfioation for a pilot'" lioen1u,. 'l'he good pilot, 
nlori in leH than 8.S houra and the, :i)oor -• 'i.S hours or lonaer. The 
goo4 pilot• lfltre oonified in le1111 tmn 36S l!oun Md the po11r on• obd 
tained ~tr csr-~ifioat1111.1 in l9,0 or !30r<1 houre. '1'be 1tudent pilots who 
fell 'batflan these two extre11111111 iM."e not isbown in tho dhtributiollflo l:i 
Ta'bh T, t.ht oriterh, for •pt.1·,llde in fl.yillg nn baaed ~n 11111truotor11° 
ratinp in tligbt training. The a'bilit,y of t.aoh pilot 11<11 nc,t made krum1 
io thoH gi'ri.ng the teota in the labo:•a+.llcy. In f'aot. the reeulta obtained 
from the ai.rpori in regard to the fll.:;tlt te-ete a.nd the data fr0111 te labors.~ 
tory wre not oowpared. un'tll tho t,nd of" tbll 1tu\ty., 

TA8IE 6 

'l'H5: DI.STRIB IJl'IONS Of RAW SOORlll:l IN 1'HE 'l"IIO=.IWID QOOROmATION 'l'E6T 
,OR T!lE O cP ,T" S'.rtJDEMt' PIWl'S 1H 'l'flE BOS1'0N A.,'lEA 

Ill aooa• 

15•19 

20-24 zs .. z, 
)0-34 
3S•3CJ 
40-44 
45'-4CJ 

;0-;4 ,,.,, 
60-64 
65-6'} 

70,.74 
'15-17 
80-64 
8;s89 

.... 55.0, J.. 3.67 
Si11111& 19,85 ,1, 2,61 
R&llp 18.o ~ 89.0· 
Oritioal Ratio (Mean) 
i;,r1:tl lllll llatiQ (Slpa) 
Chi~Squared P !\ 

{19)9°40) 

Qogd ;f!;&2il! 
l 

0 
0 

() 
2 

2 
1 

• 4 
4 

2 
3 

l 
l 

1 
l -2~• 

l 

0 
2 
6 
j 

6· 
3 

2 

1'3' 
68.37 a. 1,,76 
8~43 .., 1.24 

48.2 • 82., 

111£1>• ■OON 1nciloa\e■ eupo:dor por1'ol'1DIIZIO■ J data aro ba11ad on origillal 
flJIJIU'llt ua. 
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TABLJ; 7 

THE DISTRIBUTIONS 01' RAIV SCORES IN TRli: TWO-HAHD COORDIRl'l'ION TIST 
l'OR TH& O.P.To STUDJJ:Hl' PILOTS IN THE BOSTOII ~ 

Rp 099£1 

'15-19 
70-74 

65-69 
60-64 

s;-s, 
;0-;4 

45-49 
40-44 

35•39 
30-34 

2$•29 
20-24 

lllean 
Sip& 
Rage 

:,7 .9; • 1.61 
10.77 .,1.14 
2~ •• o - 82.7 

(Spring 1941) 

Good Pllott 

6 

5 
8 

10 
10 

3 
l 

l -
--
-

1 -

,Oritical Rntio {IIN.n) 4.20 
cr1t1oa1 Ratio (Sima) o.96 
Chi-Squared P ■ ( .Ol 

Poor Pilo:\1 

-
-4 

l 
2 

ll 
3 

l 
2 

1 -
·-----25 

tttligh eoora 1nd1oatea euperior perfonnanaeJ data are ba8ed on the 
l'ffieed apparatua. 

The or1Uoal ratioe of the difterenoe11 betwen t.he mean ecoree 1hffn in 
Tableo 6 and 1 are 3.2,; and 4.20 re■pect:1.vel::,. The chi eqiared. te,t aleo 
allowed tu;t the d1fter~noe1 in tho diatribut;ione are not dua to ahance. In 
Table 6 the erUical rat,io between the 1tandard den.atiOD1 ('fllrlabilit.y) 11 
aignS.fieant., .(3.95), but. thb 11 not tl'\le for the data preoent.ed in Table 7. 

The eorrelatione bet.ween tbs different trial■ of the teat are ehom !ll 
Table 8 for the fall 1941 group of C.P.T.P. atuclenta in th• Bo.ton Area. 

8 Dr. P0 s. 1-WNMe aid.ad. in the analJai• of 11111 st.a ill Table1 2 to 7 
inoluaift, alld Dra Jack l'o DIIDlap 1n the am.1Ja11 of the data in 'l't.ble 8, 
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The rolill.b1llty of the tsat, irr t.ia,'®J of the (;1Qrl"Olat10a bei.119911 f;riale, 1e 
not aa high e.a might be doa1rod. for a test of thia ld.ndo Thi9 l»:f 'b• ci..-
to the taot that there 1, 11. oo!lllider'll.ble wnount of leam1Dg involftd 1n tho 
te•t• IUI lndiQatod by the gn.du:d 1ncrcaaa in 1.he soOl"tlll frOlll the fint trial 
to the eixth on,, It 1e possible that the fairl)' low interoorrelatiou be• 
tween trtala lld.ght indioe.to that the apeod of the ;nov-t or the tarpt it 
too •luw. Inoree.ai.ng the number of trials migtit g1Te a higher rellab1Ut7 
to the tHt !la a wliole.9 

'lAlUE 8 
r 

nrre.r.:oRREL\TIOHS or TEST SCORES OBTA.I'NED FROII TD IWVISlilD 
TQOGHAHI) COORDINATION ffl'l' 

c.P.'l'.P. Prl.mt.ry Students (rau 1941) 
(N e 108) _ 

Trial Trial Trial. Trial Trial Trial Kea I.ow••" 
l 2 3 4 ~ 6 ki.. 

!lean 41.3 48cT 54.3 56,3 sa.o 60.8 53.3 36.4 

Sipa 13.9 14o7 l4o2 JA.,2 14.2 14.4 11.3 12.3 

Trlal l .• , .46 .38 .4'} .37 ,6'f .1, 

2 .55 A6 .,'f .53 .11 .10 

3 ,6'} .70 .59 .84 .67 

4 .63 .54 .78 .65 

5 .,. .87 .66 

6 .ao .52 

1-6 .84 

Ion11t 

Hlpett 

66.6 

12.2 

.52 

.6T 

.15 

.61 

.85 

.aa 

.92 .,, 

• 9!4uer•• Npt'I• In etudiee 11ub11equent to tbe 01111 deeorib•d in tM.1 
report t1111-t-retee1 oorrelationa "" obtaimd, uaing groups ot o.P.'l' • .tia-­

dent■ in the Ro11ton area. The te■t-reteet oorre1At1om, buod on th• -
of 1b: t:riala, wera .75 and .500 with N'a of 98 and 88, reapeet1-re110 44-
dition&l dat.a 011 the rel1aM.llty ot th1a ten will b• aft.ilable in the uar 
future when the rea.u.lta or ourrent nseo.roh by JC. w. Speno• ad a. s. Bwctoa 
11.t the stat• UnivereitJ ot Ii>• a.re l)t'Oao:al;ed. In th1e later etucl.y (1944) 
tu Two•Barld Ooordimtion Te■t (ravi.-ied fot'III) bu been gl.ven tor 30 1v.oboea1-r• 
triale 1n ordnr to determine tba oharaa111riatio1 of the herning eur'l'e t.A4 1i":.e 
maxS-11111111 reUabUity ot the toet •. 
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o. fli.Sbtr Qf[1q•r, 'trl,ipipg Sfhool PUott (Rortheut Airllne11) 

'fhe•e IIUbjen• had oompl.ried the Pruary, Seoolld&cy, Cl'08f Country,. 
Uld IU11truotor'• Counee or the c.P,'l', :Program of the Civil Aerouautioe.l 
Adld.aiatrat1on. 'l'h117 averaged 200 houra of flp.ng U.m •. The te11t wu 
gi'fllJI. u one of a •eriea of aptitwie -~011t11 ae 11 b1111ie for onrollment in 
the fll&ht Oftioere Tra!Jling Course at tho !1ortbea111I ilrlinee. None of 
the pllote bad taken the to:,t prnioualy, and they understood that the 
rHulte bad •- bearing on their boing selected tor the course. The 
uan aoore tor thia group on the revised 1q>parst1111 'll'U 61.6 (a~e Table 
l). Twenty-nine pll~• who applied for thi11 oourae were d1aqlllllif'ied 
both 1n flight te■te and 1n aptitude i.nd medical examinati0l'l8 9 Tile lllHZl 
eao" for this group wu SS.3, or 6.3 pointr, poorer than for the m•n of 
the group in training. Tho orltioal rw.t1o bnwoen theH two 111Mne wa■ 
2.e,. 

A brief de■or1pt1on hall been given ot the devalopmunt of a revised Two~ 
Halld Oool'd111atiOJ1. Te■t. '!'he origin&l fal'lllllr-Ohamben a.pperat\18 was mod1-
ft.e4 by tile 1ntroduot1on of 11. aynahrOl'lOu■ motor, 11. t111ler, ancl a. mioro1mitQ!1 
1n order to standardise the P9rfonianoe of the apparat\18 and to provide a 
mn reliable eoori.Jlg proaedure. 

The or.lg!.nal and the revilled forma ·wre given to ■uple groups or 1ub" 
Jaot11 representative of various level.a of tra\ning am. exper1enoe. The IMIIDtl 
and lltarldard deviat1ona of these, groups are pl'9Sentedo In oomparieoaa where 
orlteria or flight pertonranoe were 11.vailable, 9tatistic;ally eignifioant dif• 
fereaoee in test perfomarioe were exhibited by groups 11la.esU'ied acoording 
to IUOHII in flight training pr(lgr&nzl 0 

Ooeffio1ent• of illteroorrelation eimong the aix trial11 oa ills ro'f'18114 apG 
~- nag.« tr• c38 to 0741 and tle Illian aoore of the :11.a tnala e01'Nl&te4 .,a, .a,, all4 .eo 1'111h th• fOOl'H ot Trial■ 4, S, and,. N■penini,. 
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APPENDIX A 

ll'B'l!RU0'1'IOl8 POR GIVllG TH!i: ~ COORDIMA.'l'IOH '!EST 

'l'he following instnatione and proo•dure11 1hould. bo to lloRd V•rf 
olo•ly in order to ob~n the mo1t eat11f11.oto17 re■ulte -1th the t11t. 
The nperillonter ehould lither mG10ri11e the instruot:lom or read oaob 
lffP f'l'Oll a 3 X 5 inoh oard held in the ;,aim of tho hando Thia rill 
alt• oenaiu that oaoh oandidate reosi.voe the IIOllllJ 11tillldard instructione. 

l. 4 1!18ll rigid table and adjwt.a.ble 11toi\l should be included 11.11 11. 

part of' ·the equipment tor thie teet~ Adjuat tha ·otool to the cOOJf'>rt of tho 
11ubJ1ot •• he plMeo hi■ band.11 on the hlmdla■ of the mo/lUUI, Th• 11ull~ 
Joot ehould be 1ented at :rignt angle11 to the ta.pa with the a:;iparatue 
allghtly d11plaoed to h11 loft eo 1.hAt he oan muipulate the hl!ll'ldlee 
freely. 

2. Give the follow.lug 1natruotious1 "Thi• lll&Ohillil 1a deeigned to 
...,.we a 1ubjeot'e ability to mko 11.ocurate 11.nd n.pid ooordinateii move• 
1111ma 1111th both bond• aimU.lt1U10oual:,, 'fou will not:loo tbat this lllll.ChiM 
oon.tuu.u two dillcs, an uppor one and a lo'!l'l)r one (point to them). Von• 
-t• of tbo upper om oan bo controlled l>y tur;a:I.Jlg tllo two no.ndloe • 'l'he 
right band.le IIIOT811 :l.t to the right cmi loft t and the loft l.:Ja.ndlo BIOYIIII :l.t 
to and from you, clop1111ding uv<>n ,micb direction the harldl.es are turned 
(4-mtrate tor- the uubJoot}. You oee that b:, ooordirl!l.ting the movemonte 
ot yow- '111110 bal:ld.• the upper disc can be looated in aJ1J duairod poa:l.tion above 
thi• circnu.ai' platfol"III. Whttn tho achi.no 1a ,tarted th& loir;>r dieo rill IIIOVe 
uound. on 'llbe o:lroulll.1' platform in an irrogu.lar Jl'ltt9rn and at varying ratee 
of •Peed• Jou are to tum the handlea in aucb a ,ay u to keep tho top diao • 
OYIH' tho lower one a111111,1ch of tho t:1.1118 ~o poe1iblo. NQtioo tho ol:lok betw1111 
th• oontao1u,. 'l'hie rill im.1011.to wbothor or not you aro a.bon the lower dill-D. 
You are soorod on the peroent of tim& that you wntw1 oont£ot bot.won tbtl 
two 4:1.■ff• 'l'he higbor the IJQore, the better it 11.• 

3, Allow the 1Jll.bjeot to ne how the handles operate llitho1't turning on 
the muh1n.. 'l'hie should tuo about. 30 eeoonde. 'l'hen 1my, ,.Now sat th.II up­
per dieo direotly in th9 oonter of th,; lower one, Do yoa undondand tho in­
atruotiona?" 

4o ,....,_.. JOU "adyT• Start thll igS,OhiruJ, 

$. At the end of the first trial oayi "'l'bat time you roma.inod on th• 
lowar d1so _ peroent of the tillie, \lfo arc; going to glye you pver11.l trialli 
on this teat 10 try to 'better the scoN vhioh you Jut mcl.de." 

6. Glw the isubjeot oix triB.111, t;,Uiug him hi• score nob ti1110 and 
briefly cioouraging him to do better on a aooHdi!!.g trials• 

- ,\i. 
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APPENPIT. B 

TABUl or STAHlWU) PAR'l'!! 
AND IWIDFAO'l'tlru:RS 



APAl:NDIX B 

TABIB or STANDARD Pill'l'S AND KAffllFAO'l'tlRBRS 

Irr end Addnu ot Mf£ 11 

standard Bleotr1a 'l'ill9 
SpriJlgtield, lie.a■• 

Bolt1er-cabot ll:leotrio Oo. 
Bonon, llae■ • 

Boston Gear York■ 
Boston, i.■1. 

lliOl"O SwitClh Oorporation 
frnport, llliDoi■ 

Ill " " 

Nslll8 and D•aaription 
ot P~ 

60-■ec. timer 
D1al-fao&d, calibrated . 
in looth■ of a minute 

Synohranoua !!otor 

Ono pair miter 
geare 

Wiaro Switah, 
open 

18.cro Sllitoh~ 
olo■1d 

Quantity 
Ppr pn:1, 

one 

one 

OD■ 

pair 

., 
one 

• one 

Cll,t&log 
1111. 

sll60 

LllO 

1'ZRQl 

BZRQl 
~--




