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1. Title: f; Development of the S,A.M, Steediness Aiming Test, Fonm)
: for use in the selection and classification of airerew
" | personnel, /,/
2, Object: - To develop & test for measuring the s‘bead:ness of a candi-

date's hand while performing the simple task of aiming a
pivoted stylus,

DY

NConcluslions and recommendations:

The S.h.M. Steadiness Aiming Test, Form B, proved to be a mechanically
satisfactory measure of hand steadiness, The test had excellent reliabi-
lity. Validlty of the test, however, was very low for prediction of
success in elementary p:.lot training, The addition of a verbal stress

element to the S,A.M, Steadiness Aiming Test did mot result in an increase
in validity,
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- ing & pivoted rod or stylus. The psychomodor ability thus being tested

Diagu,ssion:

Gengral Description

The S.A.M, Steadiness Aiming Test, Formv,B‘,v is designed to measure )
steadiness of & oandidate!s hand while performing the simple tesk of aime

ig thet of steadiness oombined with simple am~hand coordination, .In
general design the test is en adaptation of a simpler S,A,M. Steadiness
Test, Form B, described in AAF School of Aviation Medicine, Research
Report No, 1, Project No. 95, Tho most significant modification from this
earlier test is the use of a pivoted stylus, resulting in a comsiderable
alteration of the rendidete's task, By the substitution of a different

~8tylus, stylus support, and terget disc, the S,A,M. Steadiness Aiming Test,

Form B, can be converted into the simpler S,A,M, Steadiness Tc t, Form B,

The nature of the 8,A.M, Steadiness Aiming Test and the task required
of the candidate are illustrated in the mccompanying photographs and
skotches. Figure 1 shows a diagonal side view of the candidato's test )
unit, PFigure 2 provides a skotch of the more important structural dc.ai:a.,ll.s
with pertinent dimensions, The stylus consists of & steel rod (0.1 inch
in diemeter), tc one ond of which a amll handle is attachod by @ ball

;. and socket swivel joint, 'Attachod to the othor ond of the stylus is a

"soction of silver rod (0.75 inch long, 0,125 inch in diamotor) extonding

through o target aporture (04375 inoh in diemeter) in o silver plate. At
¢ distance of 1,75 inches from the handlo and 6 inches fram the targot a

" erossbar of the stylus is pivoted upon & simplo fulerum support, Thus,

movemonts of the handlo become magnificd ot the targot ond of. tho stylus,
In ordor for tho fulcruin to permit horizontal, as well as vortical movow

,ments, the crossbar of tho stylus rosts in o rounded rathor than notchod

"' . During the adiiinistration of tho tost tho ta
. hold the styliis handle, and try to kocp the ond of tho stylus from

doprogsion in-the fuolerum supports . .

sk of the subject is to

‘touching the edgo. of ‘the target eperturo. Whonover contanct of tho stylus
with the edgo'of the target oceurs, on clootrical counting mochenism is

;- enorgigod, ~Thus, the greater tho unstoadiness of the ¢andidatefs hand
, While aiming ‘the stylius, the groater will bo the numbor of contacts with

. the edgo of the torget, and the highor his total score., In order’ for

prolongod contacts to rosult in a moro sovore penalty than momentbity oncs, ;

the curront to the stylus is brokon 250 timos ‘por minuto by o eircuit
interryptor, - 'Approximitoly four counts arc thoroforo rocorded on tho

... eloctrienl rooording mcchanism for cach socond of prolonged contact, A
. red signal light just’ aboyo tho targot flashos onco as onch count is rogise

torcd by tho scoring mochaniam, In this woy tho candidoto ik Ll;f‘omodo

* whonover an orrotr’ is rocordod agoinst him,

Tho us¢ of o pivoted stylus roquiros somo moons of provonting the
subjects from pulling or pushing on tho handlo, sinco this would rosult in
groator stability of tho stylus., Tho prosent apparatus is designed so
that olthor, pushing or pulling on tho hondle will dislodge tho stylus,
from .its insulating fulerum: support, so that tho stylys .crosshor mekos

- contact with.oné ‘6% tho motal rings ot oithor.ond.of tho insulating stylus

o,

support, :The ol'cetrical cirouit ‘is eirongod so.that contaot with oither

of these aotal’ surfaocos closos tho cirouit of tho e6lootrical rocording -
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’ " moohanism,
by . In tho administration of ‘tho S.A¥M, - Stondinoss Aiming Togt, four cans
' 0 "didote's tost units aro connoétod Yo o single conbrol unit that can be

.~ . operatod by ono “oxeminor, Tho four candidate's tost Gnits“aroe 1Looatod on
<'A”; oné of tho stondard tost tables provided, for this and othor MF School of
. Avidtion Modicine psychomobtor tosts, : The contrel mochanism is mounted in
.. one of tho stendard psyohomotor. somtrol dosks. A picture of the condrol
.~ unit end desk is provided in Figure 3, which shows the location of tho
countars,  switches, and control signnl lights, All olsebrical connoctions

botwoon tost pancls, togt tablo, and control dosk aro. by hoans of piug-in

JE—
~

&

v ¥ cenmectionss ¢
o " .

\ o “Doscr‘ipt‘ion of Mochonism

A wiring diagram of +the eloctrical r:c'co:rding gystom is showm in Figurc
4, The operation scquenco is-as follows:

o ..+ Contact of the stylus (St) with tho target (T) closcs the clostrical
g 4" eirouit through the eoil of tho reley (Ry)., In the closod position ono
5, . i arm of the relay complotos tho circuit %o the Vooder -cleetro-magnetic
L7 dountor (vc), whilc tho othor rclay arxm complotos tho cireuit’ to the
i . gignel light (L1), It will be notod that this. oporation of the relay,
’ © “edunbor and signal light will also rosult fran contact of ‘tho stylus with
o "% theitiotal wdng  in tho insulatod stylus support. R

% ‘The.rclays and countors opornto on 6.V.D.C, Tho signda} light. oporates
~ on 115 VehiC, The uso of tho relay in the cleebrical countor cireuit is
nocossory bocousc gparking of tho curront (about 3,0 amp, at'6 V,D.C,)
drawn by the countor would eausc rapid dotorioration of tho contact sure
.. . fooos of tho stylus ond targot, Tho rolay, by comparison, draws opproxi-
¢ .7 pately 0.3 amp. Purther protoction of the contact surfecos is provided
4+ &se v by o oondonsor-rosistor spark.supprossor, ond by tho usc of silvor at the
K = : points of contoects A condenscrerosistor spark suppressor is alse used
v+ 6eross tho roloy contnots which comtrol the oloctro=magnetic gountor. The
n sdiropt curremt for tho oporation of tho rolays and countors is provided by
w1 ongmrookifior unit, o Stancor Power Pack (P.P,) for cach four tost units,

by ey

Inthe .c_.qn;b'x"éal: :unilt of tho Stea.iiirip ss -A:i_rr;'ilzxg"T,és.t tx3 éw:l;'bol; is provided
0 for £he.heCs powor supply. This is tho.loft hand switch in Figuro 3,
4 ,1Adsbokled. POWER" - (Swl in tho wiring diogrom of Figure k). .Turning on the

7 .l 2 powonw switch storbs bhe motor of tho .cipcuit intorruptor and lights o rod

1 are.signal lemp ijust ahood of this switch on tho control tabld, Boyond tho

, ' power switeh is o pair of 10 omp, fuses. shown in 'the wiring diagram (F),

. - In tho dircet ecurront line from the powor pack is another switeh, showm et
i: thosright .of ‘tho eontrol teble in Figure 3, and labollod "MAIN STARTING

- LONTROLY, - (8v@,1n ,tho wiring .dlagram),  Turning on this. switeh supplics

! g - b < . . . v, TR
fi'} ourrent, to fhe.styli of .tho candidato's test panols ond to. o vhite signnl
¥ ght . (I2, inwiring diagram) locatoed just ahead of tho switeh, ..Sinco '

‘Yo, ;diredt .eurront, from the powor pack is intorrupted.250 fimes por minute

L wig A ¥R Sinut {ntdiriptor, | the whito slgnil Light flashes o this roto.
.4ri 7 The ihite alendl Tight thu.proyides s moans of hecking th¢ propor

. ..operotion.of Yhe oiroult dnterrupbor, Thé.othor four switdhes on tho
dontrol toble (L3 in'tho wiring dingrim) ceéntrol tho individunl tost units,
3 . E A ’
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The oirocuit interrupber mechardism of the Stoesdiness Aiming Test con~
sists of e synchronoug motor (M@ in Figure/$) turning o com (Cm) ut o '
rate of 10 r.pam, This ocam, with 25 roisedd studs, briefly opens o
_microswitch 250 times por minmutc, For oporntion on. 50 coyecle currenms, &

" cem with 30 studs is providod to meke up for the¢ reduced spoed of the
synchronous motoks ‘ I ‘

Installation‘ Instructions

Tho individuel candidate's tost panels ero to be plugged into the -

© best tablos in the plug recoptaclos provided for this purpose, Thé four -
6-conductor commocting cebles with atteched socckets are for the connect-
ions from the test to the control desks (only four of the six wires in
the cables are actually used for this test), The plug recoptacles on the
+ control table are numbered according %o tho corresponding counters (in the
_ order from left to right) on the control deske By the arrongement of the
connections betwoon the test and control tobles the countoer numbors con
be mnde to correspond to any desired positions on the tost table, A twow
connector plug receptacle at the side of the conbrol desk is for tho
connection to the 115 V,A.C, power source, for which purposc o two~conductor
ooble with thoe proper socket and plug ottachments is provided, The powor
pock should be placed in the control desk énd leads abtbached. After all
theso conncetions have boon properly made, the apparatus is mendy for
operation, The control table should be placed with tho back toward the

. best tablo, so that none of the candidotes will be in o position to sco
the countors during, the testing.

: For proper adninistration of the Stoodiness Liming Tost, the dwnirs
should be placoed sccording to fixod positions marked on tho floor of tho

tost room, It is essantial that all condidntos have their arms oxtonded

full lengbth while taking the test. Tho propor pesition of the ohairs is

thot at which condidotes with the longest oms will be able to toke the

- test with thoir am completely extonded, yot without having their shouldors

- resting agoinst the back of the chair, Tho candidetes with shorter ams |

will be required to take & position farther forwnrd on the chnir, or to

. leon forwnrd, Obviously, this procodurc nccessitetos kecping the candi-
datos' test poneols at o fixoed position on the test tablo..

Mointenancc of Apporntus

Motor lubricotion: The motor of the eircuit interruptor should be
oiled once woekly. 1Two oil holes ot tho top of the motor v(outlined in
red) should be given one or two drops of light, high grodo mpchine oil.
Becouse of the location of the com, these oil holos aro not readily '
nceessible, In locating the o holes the use of o flashlight may be nccos~

80rYe

Adjustment of Cireuit Intorrupter: Tho oircuit interruptor should
give rhytilmic intorrupbion of the diroet current to the stylus at o rate
_ of 250 times por sccond., The functioning of this mechonism may bo chocked
* either by watbching the whito signal light or by turning on omo of the tost
units with the stylus moking good conttet with the targot. The intore
ruptions should be rhythmic, and at the above spocified rato, Any foilure
will-probably be -due to maladjustmiont of tho microswiteh pperated by tho

< o
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_oam, - This cen be ohanged by loosening the two screws by which the switch

g R

"ig, held'in pesition and raising of lowering the roller ‘ond' of the switeh
© sufficlently to give the necessary on and‘off operations o

“ " 'Glohning of conbaoct surfaces: The, contact surfaces 'of ‘the stylus

- rubbed with crocus cloth,:

and Target should bo cleaned twice deily with carbon tatrachloride, If
prolonged use results in pitting of these surfaces,” ‘they should bo

[ . B
S o

., Replacement of lemps: lvFor replacanent of the lamps in the candi-
dhteTs Test panels 1t is necessary to remove the jewel at the front of
‘the lamp gosembly, To do this requires b tight grip, counter-slock-wisc

) ‘twist, and pull on the jewel rim, The lamps in the cont rol table can bo

. QMPETES,.

//\

i
)

/

replaced after removel of the clip=in sockets, All lamps in the A.C.:
éircuit are Mazda, type S-6. The signal lamp in the D.C, ¢ireuit should
be replaced only by a lemp designed for 6-8 volts, and drawing 8.25 '

'.Repla.canent of target aperture disc: Snould it be necessery to re-
place the Target. Bperture, aisc by & new one or by another of different

‘size, the corrsct procedure is a8 follows: The wire Yead from the target

disc should first be disconnected from the teminal strip at the back of
the test panel, Access to this is obtained through the bottom of the

‘panel, It is then possible’ to unscrew end remove the large nut at the

beck of the target disc and phenolic container, The disc ahd conteiner
cen then be slipped forward out of the hole in the sheet:metol housing
and repleced. Removal of the gilver terget disc from the phenol ic cone
tainer should not be attempted,. ‘

Conversion. of S.A.M, Steadiness Test, Form B, into S.A.M, Steadiness
Aiming Test, Porm B: To meke this coaversion the following steps are

necessarys Lo remove the stylus of the Steadiness Test the two nuts at the

" end, by which the wire lead is gttached, must be removed, The stylus may

~ “then be removed from the terget aperturo, and the wire lead detached from

the terminal strip. The sj;iflus‘ holder can then be removed and replaced
with the Steadiness Aiming §tylus suppoit. The wire lead from metal ;
rings of the stylus support must be counected to the seme point on the |
terminal strip &s the lead from the silver target disc, The lead frdm the
stylus itself should be connected to the same point of the temminal strip
to which the stylus 6E the Steadiness Test had been attacheds For the
Steadiness Aiming Test n targot disc with a 3/8 inch aperture must be

. installed in the test pa.nel1 acgording to the above. deseribed. procedure,

Lining up test -phnel supports: A few Lest panels may bo found on
vhich tho four rubber supports. do not rest evenly on ‘the table “top,. because
of twisting of thie sheet miebal freme, This can’be corrected by’ manually -
twisting the frame until all four points of ‘support rest evenly ‘on ‘the
table, Do not use & hammer or other forceful meens.in attenpting to bend .
the shoetimetal Tréime,” ™ 7 L. L . e e ledeneesd L

Génerel repiirss ‘Should any mejo® repeirs of the gortiol, ulilt ‘ever -
beccie mwecessary, bhis oan be done moré sonveniently if ‘Hie contidl unit

i g vemoved -£rom the tortrol table,” "I dd this’ tHe power “pack sHould be
- gigcénnooted énd the panel ot the ‘sidé of ‘the table unfastened ard caro=

} fuily meneuvered into ‘he’ comperthenti*ingide the 4ab1e), - After the top

peanel is unfastened, the entire mechanism can then be lifted out of tho
table top. - '

~ N - e .
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Volidation Results

The S.A.M, Stesdiness Aiming Tést, Form B, was used in the battery
of psychomotor tests used for the clo.ss1flcatlon and sclection of aircrew

¢ personnel between 1 Docembor 1942 and 1 Novembor 1943, Tho tost was modi-

fied, howover, by tho addition of vorbal stress, and was callcd the Aiming

' Stross Test (CERL1A). From 25 Novambor through 28 Novembor 1942, tho

S.AM, Steadiness Aiming Tost {without stress) was administered to L6L
codets on on oxporimghatal bosis at Psychological Research Unit No, 2, Dato
are presénted here for thoso LAl cadots, and also for two samples of 500
cadets tosted betweon & Déeanbes 1942 and 21 March 1943 on the Aiming Stress

_voersion of tho test, All data presombed herc have been abstractod from

Rosearch Bullotin T8 of Psychological Rescarch Unit No. 2.

Means ond Standord Deviations of Indn.v:l.duo.l Trinls: In Table I are
prescntod moons and stondard doviations for individual trials on tho
S«A.M, Steadincss Aiming Test and the Aiming Stress Test, It will be noted

" thot the addition of verbnl stress did not incrense the difficulty of the

tests It con bo scen also from Table I thet therc is vn_rtually no :nprove-

mont- through loarning during the course of the 6 trials on the test,

Reliobility: Reliobility data are presented in Pable II, Rolinbility
is very hlgh for both versions of the test,

Valld’rby Valldlty dota are prosented in Table I, It is ovident
fron the doto that the Aiming Stross Test has no significant volidity for
prediction of succoss in clemontary pilot training, The S.A,M. Stcadincss
Aiming Tost, cn the other hand, oppears to have slight validity, but the

nunber of cascs is insufficient to estoblish the walidity acécurately, The

product moment corrclotion between the pilot stonine and the S.AM,
Steadiness Aiming Tost (for L61 cadets) was found to be +,087 {sign Toversod
to indicate good porformance on test associated with high stanine), ALssune-
ing thot the validity of +,147 shown in Table II is accura te,: the S.A.M,
Steadiness Aiming Test, should have added approximately +,0l to the vali-
dity of the Psychological Classification Test Battery for prediction of
success in clementary pilot training, (Aviation Psychology Techn:.c'\.l

Bulletin, Volume I, Bulletin 5.)

Projeet Pereon.nel

E Th:;_s prdéject was carried out undor the direct supervision of Lt, Col,
L, W, Mclton, Ckief, Deportment of -Psycholdgi, The development of the
design of tho Sghy M "Stuadiness Aiming Test wos primarily the work of
Copt, W, F, Grother. Tho actual construction of the test and control

units’ describedin this roport was donc on contract by tho Champion Pecan

Machine Company of Sen Antenio, Texas., The comtract arrangements werc

_ handled by Capt. J. Bucl, who, with the assistance of Capt., J. S, Brown,

worked vory closcly with the manufocturer on the dotails of the production
model, Administration of tho'test at Psychological Research Unit No. 2
wos undor the supervision of Major M, P, Crawford, The report from which
the data hcro reported were toaken wos preparpd by 2nd Lt, J, W, Cowles,
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~TABLE I

LIPS

IN‘DIVIDIIAL TRIAL DATA ON THE S.AuM. STEADINESS AIMING TEST AI\ID THE
' AIMII\IG STBESS T.uST

S.A.M.‘ Steadinéss P

Sconng Method:

(1

Count-er

Aiming Stress “.‘Pesﬁ?

: e Dt
< Now L) .
’ Trm‘ . K B
Moo M E S
1 b AT 696 2185
2 7Ll9. - 2. 73.60 25,06
L3 TR% 2830 70.61 25,53
T L Theh on89 26 2508
5 7570 28,90 75.65  25.17
c 6  T75.22° . 29,15 76,21 25,11
- o TABLE II A

. STRESS. TEST

Lo. seeonds, . .

i 7", Tengkh of Triels: .
; Valldatlon ClasseS°

[
» o

Tes'&‘ '
. Stead: ness Aimng

Anmng Stres 5,

3-1)

N

O

(hs-d)

D1stmbu{:10n e.nd Re'l"a.bl'll‘by Conste.nts

. seconds,

e

*

Number of Practlce Trials: One

200 (MB-I‘):

N ' =
T
72,03
76483 .

7375

76.38
79.148
1,21

z

2L..87
2l 16

25,16

25,13

25.57

-

TOTAL TEST DATA ON THE S.A M, STEA'DINESS AIMING TEST AND THE AIMING -

. 30 second trial,

2 Dec L2=2} Mar L3, Almmg

.;':' est between Triala- Variable, 10 bo- 20 lember of Test Trials: '
Tosting Datoss 25-2% Nov L2,

e

eadine S

iming Test;

"'Stress Togt,

&

L61 o

.,'500 S

500

U
bbs.bb‘

h36 29
159,66

%
154.5¢

130,80

127,39

Steadmcss Amng Test, Classes L3-H, I, J, e.nd K.
.l‘xl"ﬂ.lhg Stress Test Classes 341 and J,
\

S:x.

-

500 (L3=Jd) -

Rel 1ab111 ty (Hoy'b )

. . 95

7'9)4-

92
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‘Test

Steadiness Aiming

S
n

:Aimlng Stress ;f

s
ol (145""1)

performance.

N

O

Y

26).

330
315

TABLE IT = (Cont'd)

Validity Consgtants

X

200
170
185

P

Mg

L]

SO

i rbis* rsta*

o57 429,61 UB6.15 15451 +.1LT N 087

W66 136,02 136,81 13L.80 +,004
63 h59.50 159.9L 127,39 +.003

\ . 7
* Signs roversed to indicate positive relationship between goodness of |
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