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ABSTRACT

The United States Training and Employment Service
General Aptitude Test Battery {(GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests sgainst success in many different occupations. The GATB
consists of 12 tests which measure nine aptitudes: General lIearning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of minimum gqualifying scores for each of the significant ‘
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown in the job description presented in
this report. A description of the validation sample is included.
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The General Aptitude Test Battory, B-1002A, vms administered to a semple of
fifty viomen cmployed as Jmz-dlesde) Fecders at the Emporium Specialtioes
Company, Austin, Pennsylvanis. The criterion consisted of production records
bascd on averapge welds por hour for a fow weeck period of cmployment. On the
bosis of meon scores, standard deviations, correlations with the criterion, job
analysis data and their combinod selsctive efficiency, Aptitudes K -~ Motor
Coordination, F - Finger Dexterity, and M - Manual Dexterity wore selected for
inclusion in the test norms. :

GATB Norms for Spotdldeider Feeda -~ Cwe/c/m;j_) Sl FR b s-z7

Table I shows, for B-100l1 and B-1002, the minimum acceptable score for each

aptitude included in the test morms for §po? -dlesder Ffeeder (w.»:/.:/hy)cf’/ 7 L7

TABLE I

Minimum Acceptable Scores om B-1001 and B-1002 for S-5%

B=1C01 _ B~1002
. Minimum Acceptable | , .. ; Minimum Acceptable
Aptitude Tests Aptitude Score Aptitude Tests Aptitude Score
T CB-1-G = 76 N K Part 8 . 80
CB=1-K ' . o
F CB-1-0 90 : P Part 11 ' 8&
{CB-1-P ‘ Part 12 '
M CB-1-M 78 M Part o * 75
CB-1l=-N Part 10

Effectiveness of Norms

The data in Table IV indicate that 10 of the 17 poor workers, or 59 percent of
them, did not achieve the minimum scores established as cutting scores on the
rocammended test norms. This shows that 59 percent of the poor workers would
not have been hired if the recommended test norms had been used in the selec-—
tion process. Moreover, 26 of the 33 workers who made qualifying test scores
or 79 percent, Were good workerse ' ‘ ‘ N ’

IToxt Provided by ERI
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I. Prodblom

This study was conducted to determine the best combinatior of aptitudes and
minimun scores to be used as norms on the General Aptitude Test Battery for
the occupation of Spwz ~lle/detr Feadlerr Leweldyg) .8 Pie

IX. Somple-

The General Aptitude Test Battery, B-1002A, was administered on October 18,
19, ard 20, 1955 to fifty-one women omployed as Syw# Wi~ Fuecderss | by
the Emporium Specialties Company, Austin, Pennsylvenia. The tested sample
included all of the women employed on thig job except those over forty-
seven years of age. One woman was eliminsteé from The sample be:ause cri-
torion data were not available for her., Thuo final sample, therefore, con=-
gists of fifty women.

All training is given by the Manager who foels that a two week training
period is sufficient to leain the Jjob. There are no hiring requirements
other than that all employees must speak, read and write English. The
selection of applicants is made by the Manager on the basis of an informal
interview. Tests have not been used in the selection process.

Table II shows the means, stendard deviatiohs, ranges, and Pearson product-
nmoment correlations with the criterion for ange, education and experience.

TABLE IT-
Means (M), Standard Deviations (o), Rangss, and Pearson
Product-Moment Correlations with the Criterion (r) for Age,

Education and Experience
.Sﬂvﬁ'ﬁﬂéVd%/vegéﬁ@#»ébu@/a&@&J FIP e

3 N = 50

; .‘U.If M c Range T
Age (years) 29.2 \ -.095
: Education (years) 10.6 i .130
i Experience (months) 13.6 .028

LT

{The correlations shown in the above table are not significant. The data in
é?able II indicate that this sample is suitable for test development purposes

with respect to age, education and experiences

————
—— e
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! III. Job Doscription

Job Title: 3 ),-_;,z.—-g./(,ﬂ/(/@/- Sarerd el cer s 0y R L Pr e s

Job Summary: Spot-wolds small parts of telovision picture tube electron guns,:
using an automntic electric spot wolder tc join parits. Places parts in mochino
and spoces wolds on straps to insure secure fastening. o
Vlork Performed: Welds studs: Picks up one stud with twewzers from pile on
toeble, quickly inserts stud in vise of welder with tweezorsz, teking cars to5 .
enter stud upright. Turns handle of wise with fingers to close Jjaws. DPiclin !
up one cup (cylindrical sheet motal stamping) or metal cylinder from piio on’
table and slips it over fixture of welder, making suro cup or sloeve is :
against stop and that cylinder with slanted ends is fully in so that first

stud is properly looated. Depresses pedal to make weld. Turns or slides
assembly to bring first stud against stop and welds second stud in same man-
ner. Continues to turn assambly or move sidewise by doft movements of the

hand and forearm and spot welds additinmal pins in place. Fulls completed

part off fixture and throws it into a box. '

1 TWolds straps: FPicks up ome cup or cylinder from a pile on table and Jdeftly
' slips it over fixture, taking care to push cylinder with slanted ends in as
far as possible so first pin is properly located. Picks up one strap from
pile, turns it so thait internal radius is against cup or cylinder and edge
is against stop to get proper spacing. Depresses pedal to mnke center weld .
; and then deftly turns assembly on fixbure with fingers to one side and then
] ' to the other to make more welds. May turn assembly ovexr and repea® with
strap on other side or may make foir welds on some styles of straps, spacing
wolds by movement of hand to rotats assembly as before. Pulls completsd -
piece off fixture end throws it in a box. May weld straps to each other
after they are welded to cup or cylindere. . :

ey

1 Inspects parts:, Visually examines straps, cups, and cylindexs for cracks,
3 " bends or ridges and discards defective pieces in shrinkage box. May dbreak
crooked studs with tweezers and replace with new studs., Keeps simple
record of pieces completed.

IVe Experimental Battery
All of the teats of the GATB, B-1002A, were administered to the sampla group.
Ve Criterion '

The criterion counsists of the average number of welds per hcur based on a
four week periode. This peried covered the last two weeks in October, 1955

. and the last 'two weeks in November 1955. The job is very easily learned and
] production status is reached in a short period of time. Pexformance over

: a period of four weeks was considered to be a good basis for obtaining a
reliable measure of job performance for this group of workers. The oriterion
E scores, which are expressed in terms of average number of welds per hour,

3 - range from 1777 to 6318, with a mean of 3177 and a standard deviation of 772.

a
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VI. Statistical and NQualitativo Analysis

! Table III shows the means, standard doviations and Fesrson product-momont

TABL

E III

correlations with the criterion for the aptitudes of the GATB.
and standard deviations of +he aptitudes are comparable to general worlking
population norms with a mean of 100 and a standard devaiation of 20.

The mecnans

Means (M), Standard Deviations (o), &nd Pearson-Product-Moment
Correlations with the Criterion (r) for the Aptitudes of the GATB

‘:5903'4Z43/04£/‘/Qgeaéa“ A&yaﬂﬁﬂfzﬂ) T PP s

data. The Jjob wmialysis indicated that
by the GATB appear ts be important for

Form Perception (P) -~ required to
of straps, cups and cyiinders for
discard defective piecese.

boxe

The statistical results were interproted in
this occupation:

detesct defects in visual examination

¥ = 50
Aptitudes M o r

G-Intellignece 95.8 | 15.4 .210
V-Verbal Aptitude 96.7 13.8 «086
N-Numerical Aptitude 94.4 16.3 230
S=Spatial Aptitude 92.7 18.6 « 27 9%
P=Form Perception 105.3 19.4 « 330k
Q=Clerical Perception 100,7 14.1 e 335%
K-Motor Caordinaticn 102.6 17.2 «123
F-Finger Dextority 99.3 20.2 39 9%
M-Manual Dexterity 93.0 20.3 2304%

**% Significant at the .0l level

* Significant at the .05 level

the light of the job- amalysis
the following aptitudes measured

cracks, bends or ridges in order to

Motor Coordination (K) ~ required im putting stud in wvise, deftly
slipping cup or cylinder on fixture, placing strap on cup or cylin- -
der, spacing welds on strap by eye, quickly rotating fixture between
welds, and deftly slipping completed piece off fixbure to put it in

Fiﬁger Dexterity (F) = required in taking one cup or cylinder from
pile, turning it and slipping it on fixbure; also in picking up one
strep .or one stud with tweezers and positioning it for welding.

Manual Dexterity (M) - required in reaching for parts and unloading

b

IToxt Provided by ERI
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Tixture by deit movements of hand and forearm and in rotating fix-
ture to distribute welds properly. - ' .

O . : - . -
HERJ(j The highest mean scores in descending order of magnitudq_vg;e;obtglngd

MY
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for Aptitudes P, X, Q and T, respectivoly. All of the sptitudes, excopt”
Aptitudes F and M hevo standard doviations of lecs than 20. Aptitude V
nas the lcwest standard doviation.

Whon N = 50, correclations of .361 and 270 are significont at the .01 levcl
end the <05 lovel of conficdoence, respectively. Aptituds F corrolatos signi-
ficantly wiith the criterion at the .0l level. Aptitudes S, P, Q and X cor-
relato isignificantly with tho criterion at the .05 lovel.

Aptitudos P, K, F and M wore considored for inclugion in the test nomms on
the basis of the quantitetive and qualitsotive factors citod above. Apti-
tudes P, K, F and M appear to be important in terms of the job analysis data;
in addltlon, Aptitudes P, X and F show reW&tlv»ly'hlgh mean scoros gnd Apti-
tudes P, F and M corrolate significantly with the criterion. Totrechoric
correleations with the criterion woro computed for several sots of trial

norms consisting of various combinations cof Aptitudes P, K F and M and appro-
priate cutting scores. However, the addition of Aptitude P tendod %o lowor
the selective ufficiency of norms in which it was tried. Therefore, Aptitude
P was excluded from the final *“est norms, which include Aptitudes X, F and M.

The cutting score for Aptitude K was Set at the five-poiat score level nenrest
to one standard deviatior below the mean ard then adjusted to the next lower
five-poiut score level. The cutting score for Aptitude F was set at the five~
perint score level nearest to one standard devistion below the mean and then
adjusted to the next higher five-point gcore level. For Aptitude M the cubtw
ting score was set alt one standard devigtion below the mean and rounded to the
nearest five-point score level. Setting cutting scores at these levels yielded
the best selective efficlency for the norms and resulted in critical scores of
80, 85 and 75 for Aptltudes K, F and M, respectively.

Altheugh there is some statistical evidence to warrant preliminary wsonsidera-
tion of Aptitudes S and Q for Inclugion in the sest norms, neither of these
aptitudes appeared to be sufficiently important on the basis of job analy51”
data to warrant further consideratione. e —

VIiI. Concurrecnt Validity of Nerms

For the purpose of computing the tetrachoric corxelation bsetween the test
norms and the criterlon and applying the Chi Square test, the criterion was
dichotomized with 2900 welds per hour as the critical score. This is the
nunber of welds per hour +that the company feeols would represent a reasonable
minimum for a workert's performance to be regarded as satisfactory. Those
workers who averaged 2900 welds or more per hour were pleced in the high

r ecrxiterion group; all others wvmre placed in the low criterion group.

«;7 - - Teble IV shows the relationship between test norms consisting of Aptitudes

~¢ 'K, F, and M with critical scores of 80, 85 and 75 respectively and the

“.dichotomized criterion for .Spet -lfeilen Feeders. Workers in the high
criterion group have been d951guated as "good'workers" and those in th~ low
criterion group as "poor workers." .

6
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TABLE IV

Relationship betwoen Tost Norms Consisting of Aptitudes K, F and ¥
with Critical Scores of 80, 85 and 75, Respectively and the »
Criterion for;@QOZHaM34%er~/%xkﬁeﬁZ¢Lngahﬁy) TG T’ o

N = &0 .
IS
Non-Qualifying Quelifying a
. Tast Scaoroes Test Scores T:)'tal
Good Workers 7 26 33
Poor Workers 10 7 17
Total 17 33 50 R
reot = «58 X2 = 5.496
Grte'b = 24 P/Z = 01

The data in the above table indicate & significant ralationship between the
4ost norms and the criterion for this samploee.

Conclusions

On the besis of mean scores, correlations with the criterion, Job anelysis
dats and their combined selective eoff'ieciency, Aptitudes X, F and M with
min’ aum scores of 8N - 85 and 76 respectively, are recomnended as B=-1002
norms for the occupation of Spwo—Weide, Feedes;. The equivalent B-1001
norms consist of T=75, F-90 ani M-78.

Dotermination of Occupational Aptitude Pattern

Thon the spociric test morms for an occupation include thres aptitudes; only
those occupational aptitude patterns which include the same three aptitudes
with cuiting scores that are within 10 points of the cutting scores established
for the specific norms are considered for that occupation. The only ono of
the existing 22 occupational aptitude patterns which meets these criteria for
this study is OAP-17, which consists of K-85, F-80 and M-80 for B-1002. The
solective efficiency of OAP-17 for this sample was determined by means of the
tetrachorio correlation technique, No significant relationship was obtained
between QAP-L7 and the criterion for this experimental samplo. Thorefore,
none of the existimg 22 occupational aptitude patterns is recommended for
St ~itesder Facd/ce Howover, the data for this semple will be ccnsidered

for futwre groupings of occupabions in the developmnent of new occupational
aptitude patterns.;
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