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UNANNOUNCED 
Chnnuto #11 

/V-jJi. io3 

Personnel Resonrch Section 
May 7, 191̂ 1 

A.C.T.S. Mechanical Aptitudo Study.;.' 

Problom: 7 v J 7 ̂  
A study of tho correlation between the A.C.T.S. Mechanical Movements, 

Surfaco Development and Shop Mc.thoms.tica teste with tho parte of MA-1 and 
of tho reliability of those te3ts. 

Population: K 

Throe groups of studenta r.t the A.C.T.S. - ono group consisting of 
92 woathor observer rocruitc and the other two groups of airplane mechanico 
st\idonta with population of 169 and 220. All computations wore basod on 
the total population of U8l students. 

Variables: 

1. The General Mechanical Aptitudo Test (MA-1) end its parts, (l) 
Mechanical Movements. (Gears rind Pulloye), (2) Surface Development (Patterns 
and Forms) end (3) Shop Mathematics. Each part has U5 questions making 
a total of 135 questions for the wholo test. There is a fifteen minute 
time limit for each part. 

2. The A.C.T.S. tests: Mochanical Movements (6-KE), Surface Devel-
opment (6-BC, 6-RD) and Shop Mathematics (5-RK). 

Procedure and Results: 

1. Correlations were computed between the A.C.T.S. tests: Mechanical 
Movements, Surface Development and Shop Mathematics and the parts of the 
MA-1. These correlations ere given in Table I. The intercorrolations of 
parte of MA-1, based on a population of i960 selectees, are also given 
in Table I for purposes of comparison. 

2. Reliability coefficients wore calculated by means of the Richardson-
Kuder formula #21 and are given in Tablo II. 
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TADIiC I 

Corrolntlcmc of A.C.T.S, Tooto with Pnrto of M/V-]  (N - hCl Stiulonto at Chnnuto) 
and Intoroorrolp.tlone of Porto of MA-1 (N ■ i960 Solootuoo) 

A.C.T.S. MA-1 
Mooh. Surf. Shop Mooh. Surf. Shop 
Movo. Dvlpt. Mrvth. Movo. Dvlpt. Math. 

A.C.T.Ö.: 
Moohonlool Movomünto 
Surfaoo Dovolopmont .r>9 .klk • 332 
Shop Mnthomatioo .lt58 

.28ü 
MB 
.216 

.335 

.632 

M*\-l: 
1 "Moohonioal M^voinento .5>»9 .U58 .280 .629 .595 

Surfooo Dovolopnünt .k-Jh Mb .216 .029 .^ 
Shop Mathomatloo .332 .335 .632 .595 .595 

Monn (N   -^81) 2U.2?   33.96       7.83     31^5 37.10 22.86* 
Sl9Da(N-U8l) 9.32   11.39       2.8U       6.1*0 8.65 5M 

Monn ( N - i960) 23.28 2J1.39 UM 
Siffm ( N - I960) 7.28 11.10 7.6U 

*   Noto tho superior nvorogo uooroo of A.C.T.S, otudonta ow MA-1 tüütu, 
Thalr avcrago oooroo for all thix-o tooto Ho In Omdo II. 
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RoHablllty coefficients of MA-1 based on i960 selectees are 
aloo given in Table II. 

Table II 

Poliablllty of A.C.T.S. Tests ond MA-1 

Reliability (Eiohardson-Kuder #21) 

N  =U8l N  '1960 

A.C.T.S.: Mechanic al Movements 
Surface Development 
Shop Mathematics 

MA-1 Mechanical Movements 
Surface Development 
Shop Mathematics 
Total 

.033 

.893 

.k29 

.767 

.93^ 

.620 

.8U3 
• 9^2 
.8lv9 

.900 .951 

Conclusions: 

The Reliability ooofficiontQ of the A.C.T.S. Mechanical Movements 
and Surface Development teste,   .83 and .87 reöpoctivoly, are oatigfootory 
while the reliability of the A.C.T.S. Shop Mathomatios test,   .^3, is not. 
However,  those reliability coofficionta are undoubtedly lower than the 
"true" reliability for two reasons.    First, the Eichardson-Kuder formula 
#21 "will in most cases underostimato and will never overestimate the 
reliability coefficient."   Second, studunts at Chanute Field are a 
selected group, and correlations will bo lower whenever the ronge of 
ability is limited.    This second point is borne out by the reliability 
data on the parts of MA-1.    The coefficients br.sed on A.C.T.S.  studonta 
are all lower than those based on a population of i960 selectees.    The 
reliability of Shop Mathematicfi la considerably lower - .62 as compared 
with .85. 

The correlations between A.C.T.S. teoto and parts of MA-1 (e.g. 
A C.T.S. Mechanical Movements with MA-1 Surfaco Development) aro signifi- 
cant correlations though they are not particularly high - correlations 
range from .22 to .U7.    Intorcorrclatlone of parts of MA-1 range, rn the 
other hand, from .60 to .63. 

If the purpose of   this study is to find whether the A.C.T.S. 
tests can be used as parallel tests to the parts of MA-1, the fact that 
the correlations are not high between Air Corps tests and diSBlnilar MA-1 
parts (e.g. A.C.T.S. Mechanical Movements and MA-1 Surface Developmont) 

■*     ■ ■■■ ■ .'■<■■ -■   ■ .-.w.,-,. •„, . .   . 
,- ■~fii'-^s:':^^u.--- 
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would fco no dieodvuntogo 1£ the corz'elcitlon of dlmllar A.C.T.S. 
toota and MA-1 parto (e.g. A.C.T.S. Mechanical Movomento and 
MA-1 Mochnnlcp.1 Movomento) were high.   Thlo, however, Is not 
the caoe - for the two Mecbonlool Movomento tooto correlate .55, 
the two Surface Development tosto correlate .45, and the two 
Shop Mathematloo teste correlate .63.   Theoe are olgnlf leant 
correlations, but the/ are not high enough to Justify the ao- 
aumptlan that the tooto ore noaourlng the oaoo abllltloo. 
Although, ae was pointed out In the dlecuaolon of reliability, 
theoe corrolatlono airo probably lower than the "true" correlation 
booaueo they   are based on data from a selected population. 

^Ji^l   ^ ^ 
: 
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THE MECHANICAL APTITUDE TEST MA-1 AS COMP/iRED 
WITH THE AIR CORPS TECHNICAL SCHOOLS TESTS. 

SUMttRY 

To 1+81 nen taking alrplnno uochonlca and veathor oboer- 
vatlon oourses, the Air Curpe Technical Schools gave tho 
Mechanical Aptitude Toot MA-1, and the three A.C.T.S. tucto 
of nechonlcal novenonto, ourfaco dovelopnont, and shop nnth- 
onatios.    Since the throe oub-toots oonprlelng tho MA-1 
battery are slnllnr In content to the A.C.T.S. toots, tho data 
furnish valuable Informtlon on tho comparability of tho throo 
types of tests In the two battorloo.    Opportunity has boon 
takon also to stud^ tho reliability of each at tho six 
noaeuroo, and to report upon tho average ocorec node by Air 
Corps Tochnloal School studentJ as conpared with the avorago 
scores made by Array nen In gonernl.    Tho findings ore: 

1. With respect to rollablllty,    In both batterlos tho 
ourfaco dovelopnont test was found xo have tho highest ro- 
llablllty of any of the throe types of toots.    Tin noohnnloal 
refvononts test ranked noxt with rooioct to reliability In 
both battorloo.    Tho rollablllty of tho shop unthonatlco tost 
was barely satlofaotory In the MA-1 battery, and definitely 
unsatisfactory in tho A.C.T.S. battery.    This result Indicates 
that the shop nathenatlos toot needs lengthening to about 50 
Itons.    At preoont, It has U5 iteuo In MA-1 and only 20 Itono 
In tho A.C.T.S. tost. 

2. With respect to avorage scoros, It Is found that tho 
averages made by thoso k6l students fall In Amy Grade II en 
all throo MA-1 tests.    Tho    average MA-1 scores lando by Amy 
nen In general,  of course, fall In Amy Grade III,    Although 
tho relevant data are not at hand, It nay bo proeuaed that 
as conpared with Amy nen In general, these students oro also 
a relatively soloctod group with respect to performance on 
the A.C.T.S. tests. 

3-    With regard to tho coiarnrcbiltty of the throo typos 
of moasuroo, the toot which was most comparable in the two 
battorloo was the shop raathonatics toot.    If the two shop 
mathematics tests were made tho anno length, thoy might be 
regarded as alternative forms of the same test.    However, the 
two toots of mechanical movoaonto chow low comparability, end 
tho two tosts of surface development show very low comparability. 

1 - 
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h.    Excopt for tho shop mnthofiiatloe toot, thoroforo, tho 
Wi-1 nnd A.C.T.S. battorloo ao oonotltutod at I'rooont cwui^t 
wall bo ro^rdcd na pnrnllol raoaouroa of tho eono aot of 
fiuiotlcno. 

Data 

Tnblo I prceonto tho rollnhlllty coofflolonto.   Fcr ocn- 
porioiii, tho tnblo includoo tho MA-1 rollablllty coofflolonto 
obtained In a oopnrato atudy cif i960 Inductooe.    Au lo to bo 
oxpootod, tho latter oooffldonto aro lilglior than tho ocoffl- 
clonte found in tho prooont utudy, booauoo tho Air Corpo 
Technical School otudonto nro a ooloctod group•    Slnoo tho 
facto conoomlng thlo uoloctlon arc intorootlne and Inportont in 
thonoolvoe, norma and otondard doTloti^no for tho two groups of 
nen prueontod In Tablo II. 

Tablo III prooonto tho oorrolotlono fcr tho toota in tho 
tvo battorloe.    Tho throo undorlinod oorrolatU-na nro the wro 
portlnont onoo.    It ohould bo nv>tod that tho difforenooa   bo- 
twoon tho underlined oooffldonto would bo inoroaeod if all 
tooto wore equally roliablo In both battorloo. 

Although tho two battorloo aro not conparablo, it uixy bo 
desired to convert ocorou undo ^n ^no battury Into ocoroa laado 
on tho other battery until ouch tine ao laprovod tooto aro avail- 
able.    MA-1 and A.C.T.S. ocoroa which aro roughly equivalent 
for purposes of aoloction nro thoroforo provided in Table IV. 

- 2 - 
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Table I 
KEIIABILITY COEFFICIENTS OF A.C.T.S. TESTS AND MA-1 «318 

Toate 
A.C.T.S:Moch. Movomonta 

Surfaoo Dovolopnent 
Shop MathemfttlOE 

MA-l:Mooh. ^oyements 
Surface Development 
Shop Mathematloe 

Total Score on MA-1 

k6l A.C.T.S.  196ü 
Students   Inductees 

.87 
A3 

.79 

.93 

.62 

.90 

.Ok 

.85 

.95 

Table TI 
MEANS AND STANDARD DEVIATIONS OF 
SCORES FOR STUDENTS AND INDUCTEES 

U81 A.C.T.S. 
Students 
Moon  S.D. 
3r3    9-3 
3U.0 ll.U 
7.8  2.8 

A.C.T.S:Mech. Movoments 
Sm-faco Devolopnont 
Shop Mathematics 

MA-l:Moch. Movomonts 
Sirfnco Development 
Shop MathcmntloD 

31.5 6.1; 
37.1 8.7 
22.9  5.1» 

I96C 
InducteeR 

Mean  S.D. 

23.3    7.3 
2h.h 11.2 
17.5    7.6 

Table III 
CORRELATIONS BETWEEN A.C.T.S. TESTS AND MA-1 TESTS 

■A. C. T. S. 
Mech." Surf ' 
Move 

Shop 
Devel  Math. 

MA-1;Mech. Movements    .55    M .28 

Surface Development .h'J .k") .22 

Shop Mathematics   .33    .3U    .6^ 

r 
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Table IV 

CONVERSION TABOIS:    MA-1 SUB-TEST SCORF:S 
INTO A.C.T.S. TEST SCORES 

Equlvajiont ocoreo 
on MECH. MOVE,  teato. 

Equivalent eooroa 
on SUPF. UEVEL.  toot». 

Equivalent 
on SHOP MATH, 

aoorea 
, tuate. 

MA-1 A.C.T.S. MA-1 A.C.T.S. MA-1 A.C.T.S. 

kl 3« kU 1^3 33 15 

37 31 36 33 30 11 

3^ 28 3?! 27 26 9 

30 Z' 27 ..'1 22 
v 

7 

?A> 16 19 10 18 r 

21 c 13 2 lU 3 

17 3 7 0 10 .1 

13 0 7 0 


