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UNANNOUNCED

Chanute #11 Personnel Research Section

Moy 7, 1941

L ] A.C.T.S, Mechanical Ath.tud.e st@;ﬁ

‘,' | / ; A8 / |
Problem: ’ / \ L. / ,

A study of tho correlation between the A.C.T.S, Mechonical Movements,
Surface Development end Shop Mathemetics teete vith the parts of MA-1 cnd
of tho roliability of theese tests. \ /

i !
/| -
Population: | |

Threce groups of studonts ot the A.C.T.S. - one group coneisting of
92 woather observer reocruite and the other two groups of airplanc mechenice
etudents with poruletion of 169 and 220. All computations were based on
the totnl population of 481 studente.

Variableo:

1. The Genercl Mechanical Aptitude Test (MA-1) eond its parts, (1)
Mechanical Movements, (Geers =nd Pulleye), (2) Surfoce Development (Patterns
and Forme) eond (3) Shop Mothewatics. Eech part hac 45 questions moking
a total of 135 questions for the whole test. There is a fifteen minute
time limit for each part.

2. The A.C.T.S. teste: Mechanicel Movements (6-RE), Surface Devel- |
opment (6-RC, 6-ED) end Shop Mothematice (5-RK). |

Procedure and Rosulteo:

1. Correletions were computed between the A.C.T.S. testo: Mechanical
Movements, Surface Development and Shop Mathematics and the parts of the
MA-1. These correlations are given in Teble I. The intercorrelations of
perts of MA-1, based on a population of 1960 selectees, are also glven
in Teble I for purposes of comparison.

2. Relilability coefficients were calculated by means of the Richardson- =
Kuder formula #21 and are given in Table II. \‘1
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TABIE I

corrolatione of A,C.T.S. Toate with Parto of MA-1 (N = L€l Studonto at Chanute)
and Intorcorreletions of Parte of Mi-1 (N = 1960 Svlectuos)

-

A » c .T . S . MA-l
Moch. 8Swf. Shop Moch. Sw¥. Shop
Movo. Dvlpt. Mnath. Movo. Dvlpt. Math.

A.C.T.8,:
Mochontical Movemonto
Surfaco Dovolopmont o9 bTh 330
Shop M~thomatics A58 W8 (339
MA-1:
Moohanical Movemente .549 458 .280 ' 629 595
Swfaco Dovelopawnt A7h LWLl 216 629 V595
Shop Mathemntico 332 .33H 632 D9 59
Moan (N =481) 2h.20 33.98 7.83  31.45 37.J0 22.0(w
Signn (N -hBl) 9.32 11.39 2.84 6.0 B8.65 5.43
Mean (.N = 1960) . 23.28 24.39 17.46
Sigmn ( N = 1960) . 7.28 11.18 7.0k

# Note tho suporior avorage wvoorvo of A,C,T.S, studonto on MA-1 teots.
Thair avernge seorvs for all throo toote liv in Grado II.
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Reliability coefficients of MA-1 based on 1960 selectees are
elso givon in Table II.

Teble II

Roliability of A.C.T.S. Tests and MA-1

Reliability (Richardson-Kuder #21)

N =481 N =1960
A.C.T.S.: Mechanicel Movements .833
Surface Development .893
Shop Mathematice 429
MA=1 Mechanical Movements .187 843
Swrface Dovelopmen® .934 Lo42
Shop Mathematics .620 849
Total .900 901

Conclusions:

The Roliobility coefficients of tho A.C.T.S. Mechanical Movemente
end Surface Developmont toste, .83 and .87 respectively, arc oatigfactory
while the reliability of the A.C.T.S. Shop Mathomatics test, .43, is not.
However, these reliabllity coefficients arv undoubtedly lower than the
"truc" reliability for two reasons. Firet, the Richardeon-Kudor formule
#21 "will in most casce wndercctimatc and will nover overestimnte the
reliability coefficiont.” Second, ctudunts at Chanute Fleld are a
selectod group, and corrolations will bo lower whonever the range of
ability le limited. This second point is borne out dy the reliebility
dato on the parts of MA-1. The coefficionte braed on A.C.T.S. etudente
ore oll lower than those based on o population of 1960 scloctees. The
relia'bélity of Shop Mathematico 1o consideredly lower - .62 ao compared
with .85.

The correlations betweoen A.C.T.S. testo ond parte of Mi-1 (e.g.
A C.T.S, Mechanical Movements with MA-1 Surfaco Devolopment) are signifi-
cant correlations though they are not particularly high - correlationa
range from .22 to .47. Intercorrclations of parts of MA-1 range, cn the
other hand, from .60 to .63. :

If the purpose of this study 1s to find whother the A.C.T.S.
tests can be usod as parallel tests to the parts of MA-1, the fact thet
the correlations are not high between Alr Corpe tests and dissimilor MA-1
parts (e.g. A.C.T.S. Mechonical Movemente and MA-1 Surface Developmont)

o T e R AT
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would be no ‘disadvantogo if the correlation of éimilar A.C.T.S.
tooto oand MA-1 parts (e.g. A.C.T.S. Mechanical Movements and
MA-1 Mochanicel Movements) wore high. This, however, is not
the caoe - for the two Meochanicol Movoments teoste ccrrolato .55,
tho two Surface Devolopment tosts correlate .45, und the two
Shop Mcthomatico tests oorrelate .63. These are significant
oorrelaticne, dut thoy are not high enough to justify tho ap-
sumption that tho teots cre measuring tho oome abilitios.
Although, ae was pointed out in tho discuscion of reliability,
theso correlations are probobly lower than the "true" corrolation
bocauso thoy are bgsed on date from a sclected populaticn,

ARG NS e s - T =32 9 S R ),
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THE MECHANICAL APTITUDE TEST MA-1 AS COMPARED
WITH THE AIR CORPS TECHNIC/L SCHOOLS TESTS,

SUMMARY

To 481 men taking eirplanc nechanics and weather obser-
vation coursecs, the Air Curpe Technical Schocls gave tho
Mochanical Aptitudo Tost MA-1, and the three A.C.T.S, teste
of mechanical nmovemonte, surface dovelopnont, and shop nath-
omatics. Sinco the throo sub-tosts curmprising tho Ma-1
battory are similar in content to the A.C.T.S. toats, tho date
furnish valuable infornation on the comparadility of tho threo
typos of toets in tho two battoriocs. Opportunity has boen
takon also to study the roliadbility of ocach of tho oix
noaoures, and to roport upon tho average scoroe nade by Alr
Corps Tochnicnl School otudonts as compared with the avorago
ocoros madeo by Army nen in goneral. Tho findings aro:

1. With rospect to roliadbility, in both battorios tho
purfacoe developriont teot was found %o havo the higheot ro-
liability of any of the throe typoo of toots. Thn mochanical
novonents test ranked noxt with rogjoct to roliobility in
both batterics. Tho roliadbility of the shop unthonatice test
vag darely saticfactory in the MA-1 battery, and definitely
wnsatiofactcry in the A.C.T.S, battory. This ropult indicates
that the shop mathematice toot noede longthening to about 50
itons. At presont, it hag 45 itens in MA-1 and only 20 iteno
in tho A.C.T.S. tost.

2. WLith respect to avorage scoros, it is fcund that the
averages made by thoso U481 studente foll in Arny Grade II on
rll throe MA-l teste. Tho averago MA-) scorose nndo by Army
mon in gonerul, of course, fall in Arny Grado III. Although
tho relevant data are not at hond, it nay bo prosumed that
a8 conpared with Army men in genoral, these studonts are also
& rolativoly solected group with rospoct to performance on
the A.C.T.S. toste.

3. With regard to the comprrability of the throe types
of mensuros, the tcet which was nust comparable in the two
batterios wao thu shop mathematiecs teat. If the two ohop
mathemntics toste wero mado the oome longth, thoy might be
regardod s altornative forme of tho same test. Howovor, tho
twe tosts of mechaniocal riovomonte chow low comparability, and
tho two tests of purface dovelcyment show very low comparability,

S g JWW;?
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L. Excopt for tho shop mathomatice toot, thoreferu, tho
MA=1 and A.C.T.S. bdatterioo ap conotituted at procont connot
woll bo rogarded as parallel measuros of tho eamo sot of
functicne.

Data 5

Tablo I preecnts tho reoliabllity coofficionto. For cou-
pariecn, tho tuble includes tho MA-1 roliobility coofficionte
obtained in a soparate study of 1960 inductcoos. Ao ie to bo A
oxpoctod, tho lattor coofficionts arc highor than tho cvoffi-
clonte found in tho procont ovtudy, boucasuso tho /filr Corpe
Tochnical School otudonto aro a solectod group. Since tho
fucts concerning thie wvoloction are interosting and inmportant in
thonsolvoe, monne and etandard devieticne for tho two groups of
non prusontod in Tablo II.

Table III pruvesonto tho corrolaticne for tho tostes in the
two batterice. Tho throo underlined correlaticns aro the noro
rortinont onoo. It chould bo noted that thoe aifferencos bdo-
twoon the undorlinod coofficients wculd bu inoreasod if all
tosto wore oqually rolimdle in both dbattories.

Although tho two battorics are not comparable, it nay bo
dosired to convert scores made on one battory into scores tade
on tho cthor battory until ouch tinov ao improved toots aro avail-
able, MA-l and A.C.T.S, scoros which are roughly oquivalont
for purposes of seloction aro thorefore provided in Table IV.

R e )



Table I
REIJABILITY COEFFICIENTS QF A.C.T.S. TESTS AND MA-1 TESTS

481 A.C.T.8. 196V

Tosta Students Inductoes
A.C.T.S:Moch. Movemonts .83
Surface Development 87
Shop Mathecmatice A3
MA-1:Moch. Movements .79 G4
Surfaco Dovelorment .93 .Gl
Shop Mathematics 62 85
Total Score on MA-1 .90 .95
Table II

MEANS AND STANDAKD DEVIATIONS OF
SCOXES FOR STUDENTS AND INDUCIEES

L8) A.C.T.S. 106¢
Studente Inductoos
Mean S.D. Moean S.D.
A.C.T.S:Mech.Movements 24,3 9.3 '
Swurface Devolopmont 3.0 11.k
Shop Mathematics 7.8 2.8
MA-1:Mcch. Movemonts 31.5 6.k 23.3 7.3
Surface Development 37.1 8.7 oL 11.2
Shop Mathcomatics 2.6 5.4 17.9 C 7.6

Tablo III
CORKELATIONS HFTWFEN A.C.T.S, TESTS AND MA-1 TESTS

. A - C [ ] T . S .
Mech. Swef.  Shop
Move. Devel. Math.

MA-1:Mceh. Movements .59 R7E .28
. ¢

Surface Development .47 R 22

Shop Mathematics .33 .34 .63



Table IV

CONVERSION TABIES: MA-1 SUB-TEST SCORES
INTO A.C.T.S. TEST SCOKRES

Equiveiofit scores Equivalent soores Equivalent acores
on MECH. MOVE. tests. on SURF, IEVEL, tootsn. on SHOP MATH, tosts.
MA-1 A.C.T.S. MA-1 A.C.T.S. MA-1 A.C.T.S.
41 38 L4 W3 38 15
37 31 36 33 30 11
34 28 32 &f 26 9
30 22 27 21 22 T
26 16 19 10 18 g
21 S 13 2 1 3
17 3 7 0 10 1
13 0 7 0
o



