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SIMMARY CF LITKRATURE oF YALIDATION ANL FAZY 'R

JISDLES OF APTITULKE TAUTS /

The Ammy lo coatinualiy feced vith the problom of doavelsping *aste o
procict parfirmence (f oitlisted personnol in the wiae variety of _ubb wxint-
ing In the Army, Thie tu the focal proties in enlietec clace!*y-a*iun

INTRODUCT 10K

The ‘real 1tusation in predicting succwesful perfourmsnce on tie iob
sxisty vion the cosponsnte or factore compriciug tne olemar ¢ of Lhe o1
sre Kknovh anoe pure faclor tests are svalilable. COne vould tsun mersl) select
those tetts whice ars moel hoavily weighted with the factors tha! predomi-
pate ip the ‘ob to predict Job eucceas. Although the fectorisl compusition
of many #ytitude tests {y knovn, very littlo data {4 avellable om the fsctor-
tal etracture of Jobs. Ae valicdetion findings apd "sactor anslyels resulte
become nynilable for & wide range of jobs, personnel selection moetucdg witl
bocoxd nore pysicsetic and offoc t.ho.K

In the ebsunce of diruct statisticel dete on the factorisl etructure
of Jjobn, sn o*tempt ves made to drav inferences ss to thulr factoriel atruc-
ture. These inferences arv bessd upou. & comperison of validity coeffiients
of aptitude testa of toown facterial atructure. It {s then poasitble to deter-
mine the factor compoaition of the aptituds taste vhich are best abls to pre-
dict success in different occupational groups.

Civilian findipgs are used slong vith military findinge, since for
counterpart occupations meny of the bauic factors are similar. It should
be emphasized that this summary is Intanded only to present teatative
gene1elizations based npoa currest i{aformetion., It ie boped thet this may
ssrve ax & guide for the conatruction and modification of tost batteries

uaed in selectiom procedures.

BACKGROUND

Guilford(l) statee that although correlationel analyeis alone is suf-
ficient to snaess & teet's comtridution to a battery, factor amalysia is
necsssery in order tc defime the nature of that comtridutiom. Fector reswnlts
constitute an indispensadls aid to the test coastructor who 1e interested in
vhat hAis tests measure aad why they are valid, By fesctorial methods one
gains insight into the functioms responsidle for beta yeights ia regreesion
equations. Guilfors points out that the prediction of teet walidities whem
the factorial structure of bdoth test amd criterioa sre resscoadly vell kmowa
has besn quite auccessful in the Alr Force claseification snd selectiom

progrea,

This present uurvey ves undertaken to obtalia mmowledge of the facterial
contemt and validities of sptitude teets as s seurce of guidamco for yevisisa
of existing aptitude tests and for the construction of mev testa. 7The oem-
tral principlie in setting up any dettery would be to determine first the
factors that account for the respective criterion wvariamce % de predicted
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and their relative veighta, thon tw salect the beat teste in termes of
atrength end purity in these factors, Since there is little 1irect evi- J
dence of the fectorial comppgition of varioua criteria ip this survey, l ]
it ic possible vnly to make gonerelirations bened upon cumparisons of
the factorisl composition of testa vhich correlats vith the varicue cri- .
toris. Pactorial snalyeis and correlation with criteria are available ;
in the literature for many batteries c¢f predictors, hence inferences can

be drewvn as to vhat in any particular test contributes to the correlation
vith the criteria.

2 s e ekt
—

EPXCIFIC PURPOSX

This survsy attempts to susmarire the literatures on factorial and velid-
ity studliess for sptitude teste and 0 provide goneralistions ss to the
effectiveness of factors in predicting succeas in various occupstional
groupa. So much of the criteria dats vere obtsained frow the uchool eitua-
clon that this survey emphasizes trsinability for various occupstione rather
than on-the-Job performance iteelf,

FROCEDURE

The overell procedure ves to reviov validity studies, then to reviev
factor snalyses iunvolving the typas of teats found in the validity studies,
and finally to attempt % integrate those revievs into an setimate of the
differential validity of the factors in predicting success on the types of
Jobe included in the validity studies.

After the reviev of the literature, thres referescce wources vere spe-
ciftcally utilized in reporting validity date. Three sdditional reference
sources vere specificelly utilited (n reporting factor data. The validity
data vere divided for purpose of antlysis into civilian and militery studisec,
In rejorting the civilian studies, the tsests vere placed into groups sccord-
ing to contemt similarity. Jobs vere clsasified into groups emphasi:ing
peyckological functions. Ae indices of wvelidity, only investigations which
could be axpressed by meanms of & coefficient of correlation vere reported.
In the military studies, veighted mesn validity cosfficisats for the tests
of the Navy Classification Pettery against grades of enlisted men in train-
ing tourees vere reported, The reeults of validating the tests of the Army
Qlaanification Bettery agmiset on-ths-Job critsria vere reported slong with
orthogonal factor losdimgs of the teets. Approximatioms of the factorial
structures of test groups scooniing to "factor families” vere reported to
provide gemerelizations about the fundamental fsctors Yhat cherscterize
tost aress.

REFARENCE SOURCES

1. The literature of the last ten yeers vaa reviewed for studies report-
ing relationshipe detveen aptitude test scores and measures of &chool or om-
the-Jjob auccees. A survey of factorial studise vas 81z made, O(nly studies
based upon the performance of adults in the Ubited: Btitea vere revieved.

-2 .

[

. e P ’ .
. Lo B Tt
et . .
. - R
- [ 0,7 - S v
Ny e - LN FE - R
e it ™ P
; o S

[ S

R4 Y N
g g r o o TR
fx‘mfw‘f"‘f'w i . M

N LA D ew , L g
e Gt AT & githi 2 o ingidia - ik

AT




DG N M it

PR S Ao LI s SR DI M AL

e gl 4,

3 et st e e Oa o3 b it

Aftor rovieving the literature, the validity data of only three
raferences vere specifically utilired, There vere:

s, Ghiselli and Browvn'e survey of the "Validity of Aptitude
Tests for Predicting Treinsbility of Workerse," Pereonnel Paychology, 1951,
Yolume k, Mmber 3, pp. 243-260,

b. U. 8. Bavy, Teet and Research Division, Yalidity Data for the ’
nited Statey Navy Besic Test Bettery, March 1945, i

¢. Department of the Arsy, TACO, Personnel Research Section,
Personnel Resesrch and Procedures Eranch, Stetisticel Renuals I and I,
December 19hk, July 195,
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The results of Ghisell! and Brovn'a survey sre given in Tsbles 1 through
o h.. Bince their vorr includes a reviev of the litersture from 1519, the
findings cen bo considered as adequately sampling the range of civilian
occupations, The validity cosfficlents for tvo forme of the Nevy Baeic
Tost Mattery sgainet grades for 22 types of Ravy achodol courses vere sum-
anrized snd tabulated., The aversge validity coefficieants obtained were :
based upon total semple numderas ranging from spproximately 100 to 3500 -
for each couree. The correlatione odtained frum the Army's statistical
manuals vers similar to those found in the Nevy survey, hence the Navy
data vere considered for purposes of generalisation as representing the
trend of validity coefficients in the military. In order to include in
this study correlatiocnsl data based upon sctual jod performence, reference
1e msde to specific Amy studies,

y
-

2., Three main sourcea vere utiii:ed for securing factorial data,
They vere:

a. Freoch's Burvey of the Factorial Composition of Aptitude
and Achievement Teste, Prepudlication Dreft, 1949,

b. The Air Jorce's Avistion Psyohology Progres Research Reports,
Printed Classification Tests, Report No. 3.

¢, Departmeat of the Army, TAOO, Personnel Besearch Section,
. Perescnne) Ressarch and Procedures Pranch, A Comparison of Army and Airman
Clagsification Matteries. {Ia preparation)
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Frenck's comprebensive survey served to cover the tivilian factorisl
studies, vhile the Air Force and Ammy studies sxplored the factorisl com-
position of the military classification bdatteries,

4
W
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SURVEY OF CIVILIAN YALIIITY STUDIRS

¥ 1. Claseification ¢of Teets. In the Ghiselli eand Brown study the
SR ! tests vere claseified principally upon superficial similarity in coanteat
. & and to came extent on common usage and trsit name, Qhiselli snd Howm

3 state that although the diffsrent teasts vere grouped together om en

2 TE intuitive basts, they found little difficulty in placing & test in @

T given category. The types of teete méed vere as follows:
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a. Intelligeace J. Pursuit
Y. Immediate Memory k. Spatial Relatiors
¢, Sudbstitution 1, ©Spoed of Perception
d. Aritimetic n, Mechsnical Principles
o. HKmber Compariaon n. Dotting
{f. DBame Comparison o, Tapping
g. Cancellation p. Flnger Dexterity
h. Trecing q. Hand Dexterity
i. Location r. Am Dnxterity
, 2. Clsesification of Jobs. Ghiselll end Erown classified occupa-
ticns into Jod families emphasizing peychological functions. They recognited
e that any rationale for Job families is subject to criticiem, The occupe-
B tignel organisation, bovever, is understandable and maeningfui for the pur-
f?’} 6 poses of this study. The categories used vere the following:
j s, Supervieory Occupations
2 ; Genersl supervieors
x; Yoremen
;ﬁ de Clerical Occupations
*;i‘ Cenersl Clerks

Recording Clerks (Typists, stenographers, recording
machine operators)

Computing Clerks (Bookkeeper, calculating machine
operstors)

¢. Salee Occupations
Saies Clerks (routine salee)
Saleamen (higher sales Jobo')
d. Protective Service Occupations
o. Pereonal Service Occupations

f. Vehicle Operstors

)
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g. Trades and Crafte
Mochanical Repairman
Electrical Workers
Structursl Workers
Procesaing Workers

Complex Machine Workers

R

Py

Machining Wortoers
h, Manipulative and cobsarvationsl occupatione

Machine Tanders

T

Beach Workeras snd Assesblers

ek

Inspectors
Packers and Wrappers

Crosa Menual Workeras

!. Classification of Criteria., In the portion of the analysis doal-
ing vith civilian occupations, only investigations uti{lizing grades in occu-
paticnal training courses or pass-feil results of courses vere coneidered.

i teterriosust e i ieeine S v e

b, Indices of Yalidity. Only tbose investigations vere included in
the study in vhich teet validity could be expreased by moans of & coeffi-
cient of correlation. All cf thewe cosfficisnts wore sasumsod to de equive-
lant and vere lumped together in computing the average validity coefficieata.
Por oach type of test as it appliss to eech occupationsl group, the veighted
mern validity cosfficienta vers computed through Fisher's I trsnsformation.
Thus, genersliratioms vith respect to the validities of different types of
tostr for the diffuresnt occupational greupe uxe given in the form of these
average coel{ficlente,

Erprabeail

SURYEY OF MILITARY YALIDITY STUDIXS
~

1. Classification of tests =nd occupations. The two sets of persllel
Ltoats comprising the two forms of the Mavry Classification Battery vere cor-
related vith gradas of enlieted mea in treining courses for specific Eavy
Jobs. The veighted mesn validity coefficisnts for each type of test for
sach course was cospuied., Thus, generalixations with respect to wvalidities
of different types of tests for the differeat achools are girer in the form
0f theae average coefficisate. The typas of Navy tests used vere zs follovs:
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a. Gopural <Jlavells =t o

{8rntoneo completiong o) pusltes,
analog!od)

b. Road'ng (itces un reading pessagus)

b
o ]

o AR

d. MNechanicel Aptitude {. RKloctrical Informotion

3. Clerical Speed J.

Aritimetic dprotleas)

e 4. Muchansal Aptiitude (blo-b counting, me.hanio-nl . cmprenwnsion,

. sur”ace deve.upment)

~ ¢, Mochan!cel Knovledge Mechanical (Mecbanjcsi woule and

o information)

f f. Mochantceli Knowlodge Xlectri~al (Rlectricel twuls and

3 ‘nformation)

;‘; g. Cloricel Aptitude {alphabeti:log, name checkling, tugber

5’ checkling, epsalling)

c‘ b, Spelling
A A {. Redio Cede
2. A surioe of Armmy studiss aro reporied in vhich the Army “lsmesifica-
R tion Bmttery wvas wnlidated against on-the-job criteria, In the ma‘n, care. %
s b fully constructed rating scales completed by supesrvisors and co-wurkers wers ‘H
S S 4tilizod in wecuring data of Job succesa. Tbko ratees often recslvsd inatruc- 13
5 g tions directly I'rom peresopnel techaicians to lopurs an sdequate, wnifure 3L
% quality of reting. The Army Claesification Battory {e comprised of tne b
£ folloving tests: 3
a. Reading and Yocabuiary f. Radio Code %
i
b b. Aritimetic Reaauvning g. 3Shop Mecbanica
¢. Pattern Analywis h. Automotive Informstion s
k3
é

Radio Information 14

-
i {ay
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SURVEY OF YACTORLAL 9YTUDISS
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2 i, Iector losdings of .15 and greater for ths tests of the Army

A Classification Mttery are reported ir Tabls °. They vere obtained from

a sn orthogonal sclution of sn intercr:resstion xatrix of Ammy, Air Force .
S and Bevy test scorss of SCC ssrvi.umen,

\'

> . 2. Tabtle ¥ presents approxisatiuns of the factortel structure of

. tegt groups sccording to "factor femiiles.” Yaclors wers placed inw

"factor femilies” according to the degrve of eimilarity of factors. JYor
axsaple, ¢ verbal comprehenalon Pactor and & word flusucy factor would be
coansaidered es boloaging w & verdal factor femils, Teata vere placed in
groups or aress on the besis 0f similarity of fecior siructure of indivi-
dual testa. The testa considered as brlonging to & verbdel adilities test
group voepid be one that repestedly comes out clear snd strong with high
loading on every type of verbel fector. Such tests as vccabulary,

-6 .
" i v h o gy T TR ; e - e
L e T N e 20 [ '%‘Jr"'Wﬂ"’f . -
s > - L = 7 o N P T,
. ¥ . e n e = e 7oy 2 RN o~

2 Sl s ors .
R o . e T g . N Lo - Ry .
3 . A . g s . S A LA - o -
Lot Lo v . . “'% pide
2 B




L e g
XN fﬁ:akmx. 2,

R e A KX e adee-

sentence completion, vppocites, an. vor: groupings wouid appear in the
vorbal abilities teat group., Ths apr.oximaticus are basol uporn & puarvey
of all availeble factur studies, emphatizing ihe aillitary findings., Xor 3
each tost aree, the fundamentel traits ur fectors that characteriie the area 1 b
sre sutimated with emphasia upon vis‘evor factore appear in that sres end ;
few i any others., It skould be streussed thot the terwa "similarity of
tents” and "eimilarity of facturs,” mean only that the verbal »

appilod to the tsete and factors on the beeip of subject judgmente are
sinllar,

:

&

PROCZDURAL SEORTCOMINGS 3
S

It bes been pointed out by Ghileolll and Brown that an anslysls of this z

type bas s numder of objections. Only ineofer as the reeder is vilting to g

agree that the deficiencies erc rolatlively minor vill the generalizstione °
rwached be meaningful, The suppurt for thie &pyroack 1s that orrore might
be cancellad out in somc inetancea due to the large pumbdber of cases and the
indepundent. studise made by the investigators cited. Tn addition, trende
in validity and factor structurs oloorved running through the various
occupational groupo and types of toats provide a esfsguerd sgsinst vver-
generelization,

y

» I RN
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Srecific nbortcaminge of this prucedure are:

1. The beais ou vhich Job-courses vere grouped together in uccupa-
tional femilies may de woriously qusstioned, In revieving the various
occupational categories it may be eoon that somo «re quite droed, asuch es
goners’ clerk, vhile others sre vory hosmogonsous, such ea protective aor-
vice vorkers,

2. Toe beses for the classification of tests iato groups very con-
sidorably from one grouping te another. It also soems likely thare will be
diTferatces in the reliability of d!“ferant tests placed in the save group,
an¢ psrhepe the reliability of & given test vill very eignificeantly from '
one ¢ 'upational group to another.

1

2. Seriouz gquestioas may be raisod vith reepect to criteria. In some
{nstances the messure of asucceas ves gradea on testa, while in othere the
messure vas !anstructors' retings of students' products. For the on-tke-jod
triteris, supervisors' and co-workere' ratings were used. Tbe stability of
retings varies according to occupations and nuedber of rstere, as vell as
vith Lhe adbility of ths reter, .

Lk, Tuw moet serious shortcomings arise out of the validity cooffi-
clients thewselrss, Differont typw ol coofficlente sre considersd to de
equivalent. It is sleo sasumad thet Tor any givea type of test applied
ts a givem Jot, Giffereaces io magnitude of the validity coefficisnte
reported sre simply the result of sampling errors. JNovever, it 1s known
that some of the coafficlents ars not dased upou semples drswn from the
eama population. Thore is also the prblem of differential reatriction
in renge of sbiijty represented in differeat ssmples.
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~, Ratimasing tho loedings of *ast aress of vari.us "fetoc familien”
i6 an attemrt *u meks grogs numordc a. appreximations tneed ipon genera.lza-
tlona. Thess "average' losdinke wers not svstimated by any matiuma’' wl
procedare.  Hossver, all tns apparencly relevent a° .d'-( «sre  ong!lered,
and sucn Tactury as elre of eacple, nusber of varisblec {n solu~ton ané
types uf eolution were taken !nto ac.oant before an sgtimate " madian
loadinge vas mads,

RESULYS AND COKCLUSIUNS
CIVILIAN FIRDINGE

1. Tlericsl Qccupetions. The tindinge for the clerical occupattiona
are <iven in Tadle 1. It will be aeon from this tesble that by snd larye
the beat predictions of success in trseining fur all cler? sl v.o.apations
takvn togother are given by arithmotic teets, closely folloved by number
comparison tects.

Yor yeveral cleris sll the tasts investigated have appreciable
valfdity., Intelligence, arithmetic, esnd number and neme -omparison tusts
havs suhotantial and about equal validity, Substitation, spatial reletions,
and mechanical principles teste bavo somewhat lees validity and ars about
equally guod.

There {s a woellh of inormation concerning tests for recording
clorks, Cancallation and arithmeotic Lests are the most substantisl, fol-
loved By intelligunce, numbsr compsrison, apesd of perception, and poasidly
hand doxterity teste. The predictive efficlency uf nume comperigon, dotting,
finger 3jexterity end arw dexterity testa i{s practically rero. Correlatione
are iov or modorstely lov for the resaining tests of irmediate memory, sub-
atitation, trscing, locetion, pursult, spatial relatione, wmechanical prin-
ciples, and tapping.

In the cose of computing clerkas, subestitution, aritimetic, end
ncaber comparison teets have soderately high validities, and aithough only
limited measurss wvore availsble, the ‘cefficisuts obtained for immediats
ammory and location teete sre high coough to eppear to have promise, The
coefficientes for intelligence, name comparieon, zancellstion, tracing,
tapping, and dotting teste are lov or nagligible.

Trom s factorial spprosch (see Tadle 8 and factor studies), those
teste vith high losdiogs on a resacning factor seem iff general to be most
vslid for clerical jobe, Those teste which have high loadings on s per-
cepiual speed factor also sccount for much valid wariance in a nusber of
the roportsd coefficients. Thus, Tor predicting success in clericel occu-
pations ressoning and psrceptual speod factors should be included.
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Tebls L1.® Moesn validity coerfi~lents of varicun tee*a far “lerlcal
oceapstions,
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Tar JENZRAL CLERXS  RECURDING "LERES COMPpIrING CLERKS
Intsllligencs A .2“ Al
Irmediate Momory .24 L
Subatitution .21 .24 2y
Arithaetic 2% R bl
Number Comparisun .42 .20 et
Rame Comparieon A0 0L LG
Cancollation LSO 11
Tracing A7 .08
Location 2k .ha
Pursult .21
Spatisl Rels:ions .27 2k
Speed v Ferception .31
Mochanizal Prianciples 2k 21
Tapping .23 .16

Dotting .13 .16
tnger Dextarity .9

Hand Dextsrity .30

Ara Dexterity N

.
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*Tadlea L to b are taken from %tho Chiselll and Brown yvay (pp. 253-250),
The #ite 0o/ the populaiions are givem in their report.
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2, Protective Bsrvice, Perscaal Service, and VYekicle Cperation Occupa-
tisma. The findings for the protective asoervice, persocal service, and
vehirle operation occupations are given iz Tadle 2. The ocaly safe generelt-
sations that can be made are for the spatisl relations tests vhich yleld e
moderate validity. Intelligeace tests appear to have high valili‘y except
for vehlcle cperatérs. The aritimetic teets appear to de the deat ;rvadi--.
tors for personsl service vorkers, and strangely encugh, to have moderate
negative validity for the protective service vorkers. The mechanicel prin-
ciplee teats Mave an understandadly high relatiozmshiy for vehicle operators.
Theae tuzte ae gemerelly Righly loaled vith mechanical experience factors
which prove helpful im operetiag anid maintaining vehicles.

Tadle 2, Nean validity coefficiemts of various tesis for protective
services, parscnal services, and vehicle cperaters

———— T — — e — - T Y e -~ ey
ROTICTIYR PIRSORAL YIKICLE
SEVICES SmYICB OPERATORS
Intelligence Sh 51 .19
Arithmetic -5 ) 59
Spatinl I=lations 32 .2 A%
Mocdanical Principles .28 .3
]
5, Tredees and Crufte. It may bde seen from Tadle 5 that for mechanical é‘

repalirmen, electrical workers, structursl vorksre, and machining workers, the
intelligemce, aritimetic, spatial relations, and mechanioal principles tests
geusrally gave gvd predictions. Por processing vorkers, none of the teste
iavesiigated {o Jirticularly good. Jor ocomplex mechine cperators, intelligence )
and opatial relations teete am fuirly ssod. Nt comparisoms, numder oompari.

s0ns, pureuit, and dexterity, aad aru dexterity teats dave ressonadle promise,

From s Tacworial vievpoiant, those teets vhich have high loedings om a
reasoning fastor sppear te % tho best preiictors for all ocoupations in this
grounp sxcept for the macktining workers vhich ehov up second dest. Jur mechen-
1cal repairman, otder factors cemtriduting to the valid variamce are smoe,
pewcoptaal speed, and mechanioal expsrieace. Yor eisctrieal worbkesrs. i sddi-
tisa w0 resssaing, spece and mechanical experience faltors appesr (0 de impor-
taat. DRer structurel workers, reasening, ®jace, asd nechsaioal experiemce
factors are the moet sigaificant, Jor processiang workers, intelligence, per-
ceptanl opeed, spece, and paychomotor fectors are the more sigaificant
foctors. Jer complex machine workers, resscaing, spece, perceptusl spedd,
and paycho-antor fectere are the more importaat oass. Jor mechiaiag verkers,
peresptusl speed, reassuing, spece, mechanical experience, and peyciuw -motor
fastors are the most sigoificent,
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Table 3, Mean validity coefficlenis of wvarious tests for trades and crafts.

Procese- Complex
Mechanical Klectrical Structural ing Machine Machining

Repair Workors Workers Workors Operators Workera

Iatelligence b Al .23 25 Sk .28
Immodiate Yemory peY 07 19 -.0%
Subatitution 3N 51 .19 27
Aritimetic 36 A3 511 BY -.08 32
Fumber Comparison 22 16 -.0h 2% A2 R
Nane Comparison 09 -,01 1M N -
Cancellation .20 3
Trecing 21 .29 2\ A7 22 21
Location 2h 2k .23 2% .28 24
Pursult A7 .12 .18 ~.1Y Al 19
Spatial Relations ) )] 27 .29 36 <31
Spesed of Percectiomn 34 .19 .18
Nechanical Principles .39 o3 538 33
Tapping -.01 .11 .20 -,01 2h .05
Dotting .20 <. 1h .13 0 26 W24
Finger Dexterity W19 .19 24 21 WAl 2h
Tand Dexterity AT .58 0

A Dexterity .08 <10 ~ Sk -.03

M. Menipulative and Observetiamal Ocoupatisna. It may De seen from Tedle &
that w0 ownclusions may Ve mads for machine tendirs. Yor dench workers, aritime-
tic sad dexterity tests yield guod predictions. Pactorially, the roascning and
peycho -motar factors give the bast results for betch vorkere.

Yor inspectors, mo teat of aay greet wlue in inélcated, The best pre-
dictors sre spatial relatioms teets and aritimetic teste,
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to be muck smsller than is generally dslieved. In gemersl the teats with Righ

losdings ocg a gmmeral reasoning cr intellectmal factor acoount for the largest
contridbution to the valid wariance.

it B e oo . - .

- % Information concernling packers and wrappers ig restricted %o sritime- ‘:
E ng tic, intelligence, 2nd apetial reletions testa. The first of thene teots is
% rother good vhile the other two ere uf considerably less value. 5
9 3* Yor groxs sanual vorkere thoe only dats avallable concerned intelll- %i
} gence tests vhich appear {0 have ltttle values. Perhape thie {s o0, aince 4
- i individuals engaged in such occupatione need a certain minimal intellectual #
i » adility, and having that minimim, it may not enter into cunaideration as &n
3 3 fwportant eource of variance. 3
r* ‘?‘:‘ :
B ;‘ Table &, Mean validity coefficlants of various tésts for manipulative and :
* i observational occupations. :
3 %* Packors :
% . Machine Bench and Gross Manual
b e Tenders Workere lnapectora Wrappers Workors !
k7 N Inte) 1L gence -1 .02 .19 22 -.03
S Aritimetic .39 217 A3 5‘
, 4
a3 5 Tracing .16 .09

. 9,{ Locetion .25 .19
' ! Pursuit .28 .09

3 f Spatisl Relations .24 27 .24

1 &

5 v

3 § Speed of Perception .26 .22

2R 5 )
9 ?5? Tapping 16 10 ;
i "3 Dotting 22 .08 i
N /
- % Yingsr Dexterity ,21 Y .00 |
4 ; :
' t Hand Dexterity » X ;
$ I
p:. 3, :
3 . Arm Derterity .50 !
8 { 3
(i :' 5. Conclusions for Civilism Occupations. When one compares the magnitudes %
L I of the validity coefficiemt of tde verious teats for the different occupaticusl i
2 4 groupe, fev cossintent differences sppesr. In genersl thoee tests that are moet 3
. A effective Tor one group are the soat effective for the other greups, although

¥ 4 the tosts which are next highest in effectivemsss do vary to a degres. Tals

b : is not to imply that meme of the types of Lests consldered have any differsutial

. velidity, but rather that occupstionsl differemces in test wlidities are likély

- egeran
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NAYY FINDINGS

Tho findinge JSor the Navy test: correlated vith grades of enllsted
mup in training achuols are given i1 Table 9, 1t msy {e soun that for
oack courwe vith the exception of Cooks and Balere, Mschiniel's Mstles,
Radiv and Signal, at loast une teet in the batlerios has & valldity
coafficient of .%0 or above efter tcrroction for restriction in range
of the predictor aince the test vasm smployed vith a cutting scors ae a
banris for sslaction. The Aritimetic Reasoning test bms Lhe highest
aversge validity coefficient in the first battery for all courscus. The
othor tests, in desconding order of msgnitudo of average validity cuvoef-
ficients are: Genoral Classification, Roading, Mechanical Aptitude,
Mochanical Krovledge Xlectrical, snd Mechanlcal Knowledge Mschanical.
The results of the sscond battery sre, in gonorsl, tho same,.

From a factorial rvilswpoint, tho toats vith the highest loadings on
a roseoning factor make the largest contribution to the valid varisnce,
For many of the technical courses a merhanical experience factor appears
to account for & consideredle portica of the correlation with the cri-
teria. Little differentiation in the pattern of validitiees is obtained
from the various types of mechanicel testa. This is & further indication
of & general muchanical experience factor present in thees teets,

The Clerical and Redio Code tosts gonerslly shov leas validity than
do ths roseoning tests. The clerical teste appear to bave a modorate
order of validity for clerical courses.

ANMY FINDINGS

in Teble 6 are shown the validity coefficients obtained for the Army
Classification Mattery tests against retings of job proficlency of enlisted
men on warious Aray Joba, These correlations are uncorrected for restric-
tion in range and thersfore considexebly ssaller then they would bde for a
hotsrogensoue validation group., It mmy be seen fros Tadble £ that the
Aritimetic Reasoning test exhibita geaeral walidity for all the Jobs repre-
sented in thia atudy. This {e further svidance ¢f the walidity of resson-
ing factora for a wide range of occupations. The Pattern Acalysis test
vhich also Les a moderstely high reesoning factor contemt does not exhidit
as high an order of validity aa does the Aritimetic Resacming test. Ferhaps
the grester validity of the Aritimetic Bessoning teet for this group of Jods
may be sttridbutadble to & numder fectar,

-

A vsry significant reswlt is the high order of corrslations found for
the mechanical and tecmicel information teets with the veriocus occupationsl
groxps reported. In genersl, the Klsctrical snd Medic Information tests,
a8 & group, exhidit similar validity patteras. The Nechanical Aptitude,
Shop Mechanice and Automotive Information testa, ss & group, ealso exhibdit
similar validity patterns. It seems plaueibdle that & mechanical experieace
fector appeers t0 be common o all the informetion tests in this dattery,
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is'f,;:j:' It 1o {nteresting to oote that in the vulidity atudiee reported, thoss
8 teote vhich tap factors other than reoasoning are more highly correlated with
. ratings of on-the.;od proficlency than with ratings of success in trelning,

Converaely, the tosie with a high rvasoning content appsar to predict train.

g“ ik

€. ability bdetter than du the non-roasoaing tevatos, In ganoral, all o2 the tests

gf abov greater differontiel validity against on.the-Job critoria thsn they

bs show againat training grades. Perhaps onoe explanation for thie trand is

. that in the training seftuation an individual ls svaluated, in part, on a

I goneralized impreasion of intellectusl lvvel or learning ability. Thore ie

? alao the tendeccy in the school eituation to emphesize thocretical aspects,
% This would tend to maximize the wvalidity of tests tapping en intelligunce
¥ or reasuning factor. On the other hand, tho on-the-Job evaluations may de ;
3 oxpescted to represent aore of the actual job performance, The lattor situa- ',
i tion would tend to maximize the wvalidity of tests vhich tap the more upecific
Z alemanta which avccount for ths variance in porformance on-the-job. 5
FACTOR RXSULTS

§a

1, The Amy Classification Pattery, the Alrman Clasuification Dattery,
< and the Mavy Machanical Test, along with the Army and Alr Force intarest
- inventoriees, were administored to a group of 500 soldiers end airwen. An
intercorreiation metrix of &b variadles wees computed and an orthogonal solu-

3 tion obtained, Table 7 presents factor loadings of .15 and adbove on seven
E factors for the tests in the Army Clasaification Bettery, It may bs oeen
2 from Table 7 tbat the Arithmetic Reasoning test has significant loadings on
6, gsneral reasoning, numericsl facility, verbal comprehension, visualization,
x‘ and mechaniocal sxperience factore. These factors accoun! for xuch of the

; variance in the 4iffereat criteria inveatigated, Rence, the pattern of geaeral
; validity ubtained with the Aritimatic Reasocing tsat in light of its factorisl
structure is understandable. It should also bo noted that both the Pattern
Aralysie and Reading sead Yocsbulary tosts have moderate loedings on genersl
reesoning and verdal comprehensioa, Those tests also exhibit their greatest
predictive value in the school situstion., An interesting finding is that the
Mechanical Aptituds, Shop Mechanics, snd Automotive lnformation testa have
their highest loedings on the mechanical experience factor and have very
similar loadings on the other factors. This indicates that the three testa
may Do roplaced by one of the tests without a great loss of predictive efficl.
oncy. A similar conclusion may de resched adout the Klsctrical Inforwmation
and RBadio Informstion teets,

2. In order to make generaliations sbout the factorisl structure of
test groups or aress, the loadings of theso tests aegording to factor femilies
wvere approximated. These spproxrimations &re intended only es indicaticas of
the trend of the fsotorial structure of test groupe. The loadings are besed
upon Median ipedings odtained from the aveilable litersture on factor studiea
wvith particular ssphesie on military findings., In Tabdle 8 are given the
factor loadings of seven test groupe on warious factor families,

oy R i e ¥ ha gy

Most reasoning tests, dut not all, prove to have variance in a factor
identified only ss geosral reasoaing, vhick is beat meessured by aritimotic
ressoning. Other ressoning factors have beeu identified, dut are difficult
to purify.
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Tho verbal tusts fall into iwo groups: gonoral vocabulary snd reading
comprehazolon. The vocabulary teste usually prove to be purest and strongest
&9 meaaures @ the verdal feotor. The reading comprehencion tsste arv usually
of a oomplex factorial campostition. Since all the factorial components of
the reading comprehension testa sre tettor measursd by purer and etrongsr
testd for them, it may be sdvisable that a genoral vocabdbulary teat be utilied
vhen it is dusired ¢o meamurs the verbal factor,

The unique feature of the numerical operetions tests 1a their wariance
in the numerical factor. Of all mathematical tests, numerical operstions has
sbown its strength whereever a measur¢ of sheer numerical facility is vantod,

The dats on spatial tosts indicate that the principal untque functions
noasured can be explained dy several factura and an additional factor wvhich
appears to bs cloeely related. Thess spaco factors seem to involve relating
d{fferont stimull to differeat responses, sither stiruli{ or responses being
srranged in spatial order. The related factor, visualization, is atrongest
in tests that present a stimulus eithor pictorially or verdally, and in which
manipulation or trensformation to snother visusl arrsngemsnt i{s inwvolyed., It
bas deen especially difficult to construct items vhich zeasurs visuelisation
and that do not involve a degrees of reasoning. If e visualization problem is

too difficult, it is prodably sclved by resasoning, By reducing the difficuliy,

reasoning variance seems to be reduced. If the protloms are made toc eesy,
hovever, they can be polved witbout visusliation, possidbly dy a simple spscs

abilicy,

Many varisties of mechanical tonts have been constriucted which vere

thought to cover femiliarity with machirery, a naturel “knack® for understanding

nev mychanisms, or an "indorn” aptitude for success in mechanicel tasks. The
understanding of the velidity that can be zalled unigue to mechanicsl teste
lies in the mecbanicel sxperiemce factor. It would sppear that “wechanical
aptitude” tests generally tap an acquired trait, Opportunities for mechanical

experienco are not equal, and hence it may be reasonsble to expect two factors,

oas ettiridutadle to the pover to iearn and the other to opportunity. It may
be that two such factors are inextricadly mingled in any analysis.

An explorstion of the area of mamory tests rovealed that there exist
seversl memory factors. They aro: paired-associstes memcry, visusl-memory,
and odject-neme msamory. It appoers that little di{fferentisl validity ia

obtained vith the wariows memory factors,

The teets in the paychomotor area cover such tests ws demxterity, tepping,
and reaction time. In gemeral, they include tests wvhich require manipulative,

vieual, and suditory respomses.

Perceptual speed tests roquirs the comparison of s perceived comfiguration

wvith s rememdered one. Tests 0f a clsrical type generelly Lave a sudstantial
variaence in the perceptual.speed factor.
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hypothseis prior to teat -batisry congtruction are a ndcazosary

et o —r

B

*%2 5, General Conclisious. There wpjesr *o ho a itmited numter ¢ "fuctors"
£, appearing in both tast aut .riterls vh'ch ~an bo adapted o vooat‘onal precic-
e tion {rn terma of tes! Y. cories. The isunl sultiple rearessiun pro-edure vhick
it allots optimum welgots ' the reversal tests »f b batiery ser be e.-cesstal only
i%- to the watent tnat the tatiury o appropriats W the criterion. [t "4 venelr-
g ally agrosd that tests are usefui in a battery (I they -ontrib.*~ wniqueiy to
W the sriterion variance. 1* 38 belloved that factorisl ecslysl: una lastor

Vel L6 tue pru-

5 cusb of devoloping unique.y contritutirn. itests, The problow “& mpade more §17-
& fleult by tue Tact that jodbe for which sucteds ‘s *. 2e prog .* * ma, I Bl
P ) ractorislly-ronplex tbar *me teate whist ure .us. ', ke prac  ‘ion, Ifis

b impliioy factoriel enaiyele of jod stru~ture as vel. as of tee'a. Reeawulng

%5 . tea?: data are particulariy dift't-~ult 'y interpre-, Vel!dity :oefficiante are
gf‘ higs. Uur roasoning testa agaipe’ schoo. grade criteris in man: ~{"foren tirsin-
% ing courass., They are surpssoed bty validities of non-reegonine teote on [Ob-
}/ pucformance ¢riteria. An explapation m!ygn* be made in terma o! Jgreater need

i fur “"reasoning” in ¢chool ccursga than {i the corresponding jul periurmarce,

It zould do argued thet reasonins tesls anvoe ~le vuliiities whlcl ers denorn-
8 ]

£ atratad on job perrormance criteria only becsuse of & gensrel .ntellestual

;; halo ofresct incorporsted into the performance rating. The coalinestion of the
& participation of ressuning facters in '¢d stractures requires Loe ‘neiusion

‘?& of porlormance <riteria fur many types uf Jobs iu fsctior studies, Such

e atudles shuowld fnclude wvarious typee of reasoning tests ag refsronce vsriablew,
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