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ABSTRACT . » : ,

The United States Training and Employment Service
General Aptltude Test Battery (GATB), first published 1nf19u7 has
been included in a continuing program of research to validate the
tests against success in many different occupations. The GATB
consists of 12 tests which measure nine aptitudes: General Learning
.Ability; Verbal- Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
Dexterity; and Manual Dexterlty. The aptitude scores are standard

. scores with 100 as the average for the general worklng population,
and a standard deviation of 20. Occupational norms are established in
terms of mwinimum qualifying scores for each of the significant
aptitude measures which, when combined, predict job performance.
cutting scores are set only for those aptltudes 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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STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY o
‘ - FOR . . ; _ o S
GRID OPERATOR 6-98.251 : ’ ' ’

v B-377 or 5-117

. The General Aptitude Test Battery, -IOOZA, was administered in January 1957
to 63 female workers emplcyed as @Grid Operstors 6-98,251 at the Westinghouse ‘.
 Electric Corporation plant in Bath, New York. Two criteria were used for vali-
. dation purposes: (1) a composite of four sets of supervisory ratings and (2)
production records over.a four-week periode On the basis of mean scores, cor-
'Felations with the criteria, the qualitative analys:m of work performed, and

their combined seleotive efficiency, Aptltudes P=-Form Perccption, F-F:mger
Dexterlty and M—Manual Dexterity were selected fcr inclus:mn in the test norms. \ x

\

" GATB Norms for Grid Operator 6-98.261 - 3-377 or S<117 " ’ SR ST

Table I shows, for B-1001 and B-1002 » the minimm accepta.'ble score for each
aptitude included in the test norms for Grid Opersator 6-98.251. '

1

TABLE I = o
D L B - ? ‘. ) S _“/
Minimm Acceptable Soores on B-1001 and B-1002 for B-377 or S-Jl7 S8
| “B-1001 ° '_rl —  B-1002 - e ':
e PR Minimm Accepta.ble L ol mesty (Minimum Acceptable
Apt:.tuc}e Tests Aptitude Score Aptitude Tests Aptitude Score’
ojesa-n) o Ll fRemT )
_F  |cB-1%0 e0 Yl P lPaetif 85
: CB-1-P - o | B Part 12 T
M CB-1-M 106 || M |parts| 100
oofeBeemf . |partl0f ;
_Effectiveness of Norms o o P e ‘
- The de.ta, in Ta,'ble v i.ndica,te that 12 of the 20 poor WOrkers, or 60 percent
of +them, did not achieve the: minimzm scores. esta‘blished as cutt:mg scores |
. on the recommended test normse . - This shows. that. 60 percent of ‘the poor work- P
© ers would not ha.ve 'been h:l.red if the ‘reconmended test norms had been used ' . 7

-in the selection process. N Moreover, 32{oflthe 40 workers‘ who' ”ma.de qualify- i
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| TECHNICAL REPORT
I. Problem o o ' o . o

This study weas conducted to determine the best combination of aptitudes a.ndl B
-minimum scores to be used as norms on the General Aptitude Test Battery for| '
the ocoupation of Grid Operator 6-98.251. )

II. Sample ‘ ' | »
The General Aptitude'Teathattery, B-1002A, was administered in January 1957, -

to 69 workers employed as Grid Operator 6-98.251 at the Westinghouse Electric \
Corporation plant in Bath, New York..  The employees tested included all Grid o
Operators working at the plant, with the exception of several absentees. Six .
of those tested were later eliminated from the -sample~--four because they had
not completed the training period and two because complete icriterion data = %
could not be obtained for them. This left a final experimental sample of 63 "
workers. These workers were all female and were about evenly divided between .
the first end second shifts. (The assigmment to first or second shift is made
on the 'b;sis:of the employee!s own choice rather than on seniority or other
factors. ' ' A STt

On-the-job training is given to new workers. Four months is considered to be
the minimum time necessary for complete training. ' ‘ -

Thirty-six of the tested sample had been tested iri'th..B-lZS.'for Grid Operator DTSR
and B-212 for Mounter prior to being hired, in many cases several years before = . .

this study was conducted. ~Analysis of the test data for these workers showed
" that the actual smount of screening ‘done by using these batteries was not

_extensive and that the screening which was done probably had little effect on

the GATB eptitude levels of the experimental sample for this study. = = ..

Table II shows the means, vsta:nda‘r‘d‘ dfeviatiyohs s ranges and .'pfoduét-momﬁ‘b ,

, . correlations with the ratings and production records criteria for age, educa-

* - ‘tion end experienoco. o R R
:  Means (M) ,"’Staiid’é.rjd Deviati’ohs (o), Ranges and 'Pearéori' ?roducjb- A

ST * Moment Correlatioms with the Production Records -Criterion (ry). and Composite .
.+ . . Ratings Criterion (rp) for Age, Education snd Experiemce . = . o
ER s Grid Operator :6-984261.. :;
s il N =.63 jLre

P ' 34

L Taee (esesy . |ssus | B8 oss
R T Educetion (years) 106§ 1.7 |6
R T nz'pqti'omg*:on'bhl) 30.9 { 13.4, -

,  significant
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The correlation between exper:l.ence end  the ratings cr:.ter:.on is signlf:.cant
+ at the .05 level. It is suggested that this correlation may'reflect a bias L

on the part of the raters in favor of the more experienced werkers. This - ‘ o
explanation seems reasonable because a significant relationship ‘between ex- o

. . perience amd production records was not obtained. An alterne.t:.ve explana-
tion would be that workers with the longer: exper:.ence have surv:.ved & process
of attrition in which many who were less adept at, or congenial to, the Job

- were eliminaeted.  The average age and education of the workefs in the sample .
seem reasonable for workers in this kind of job and the' ranges of age'and = -
education are within the limits recommended for GATB testing. Therefore, “the .
data in Table II indicate that the sample is sui.table for test development '

purposes.

IIT. Job Description
¢

| St PR
S Y

Job Title: Grid Operator 6-98.251 ' o

Job Summary: Fabrlcates small e1ectron:.c-tu'be grids by ﬁln.dmg fine wire - T o
@round two heavier parallel wires,. using an automatic lathe; operates levers U T
and pedals to straighten and cut grids to size; trims gr:.da by tmst:.ng off o~

loose wire with fingers.

Work Performed: Winds grids: Sits at automatioc ‘lathe and presses button to
turn on power. Grasps handle of machine guard-cover to automatically wind a - ¥ .. |
strip of grids. (Strip is about ome foot in length and contains from 6 to P

- 20 grids.) TVhen machine stops and guerd raises,’ presses "hand clutch lever or . -
turns handwheel to rotate ghaft with start-stop mark to "stop" position. De= .
presses pedal to out off grid: strip.‘ Holds grid strip ln.g,htly between thumb S

and fingers of right hand, opens chuck by raising clamping lever with other

: /hand, and lays grid-strip on bed of machine. - Raises lever on split nut to

disengage feed screw and pushea spindle forward until chuck encloses stub from
) which grid strip was cut. Depresses split nut lever. to 'b:.ghten chuck on grid
Y+ strip, pioks up wound strip from maehine » and lowers mach:.ne gue.rd 'I:o wind

" another strip. ' ; :

‘Stretches gri.d strip: mer‘hs both ends of grid stri.p into chucks of stretcher e
and tightens chucks by pressing down levers with thumb and fingers. Depresses . =

. stretching lever fully (1 vo 2 inches) to. straighten grid strip, and vhile hold- - A i

~ ing lever down, releases righ'h ha.nd ohuck lever. : Raises stretch:.ng lever end - "‘”7'.1
lerthend ohuck lever. : L e _{;v : ¥ _ » ‘2
S

. Cuts gr:.ds from strips: L:Lfts grid strip out of stretcher > :.nserts left end of
- strip through cutter guide,’ over cutter’ ‘Dblade,’ »/and’ inserts other! ‘end of str:.p
 into holding chuck, : ‘Presses pedal’ to cut off surplus ‘end of gr:.d atrip. . 'Pulls
off loose turns of lateral wire which have’ not been’ peened into‘side wires to
©Xpose : legs of ‘first’ grid. --Yisually‘% checl:s leg length by noting whether sma.ge j
mark ‘on leg lines up with-gu ‘ b :

grid strip.as needed. . Eoldﬂ" gr:ld 'be'bw

'I:o ‘ocut off ‘a single’ grid."
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‘lateral wire at top of grid by circular motion of fingers until it breaks off : . q
‘where peened into side wire. Twists off stripped wire at Hottom of grid in BERN

.o “ ;
-4 - , N X

Trims gr:.ds Holds gr:.d between thumb and forei‘inger of lef'l: ‘hand, being : g
careful to avoid distortion of delicate lateral wires. Sl:.des thumb and fore- .
finger of right’ hand along and over end of grid to strip or: pull off the -
several loose turns.of lateral wire. Holds grid by strippe ‘wire with thumb L
and forefinger of left hond along grid to strip other ehd. /Holds opposite .
ends of gr:.d side wire between thumb and forefinger of left’hand.  Strips: ‘

the same manner. Places grid in work tray. Continuously observes grids IR
while trmm:.ng for presence of unequal spacing, pushed or pulled end"éurns, S
insufficient swaging on grid legs, or bowed side: w:.res. RS R S

3|
Performs inc:.dental duties: Requests replemshment of . supply of s:.de a.nd o
lateral wire as needed. Threads lateral wire over pulleys ‘and into- ma.ch:.ne SN PN
if it breeks during run or When empty spool is replaced. : o L e

Experimental Batteg : - R BT - S

. All}of the tests of 'I:he_,GATB,,‘B-‘lCI)OZA, were ’adzlzﬁ.nistered tothesamplegroup.

Criteria | | SR SRR I

A.v_ Descr:.ptlon of Cri.terionMeasures S . o e C ' ,

1. Rank’ Order Ra:b:.ngs: The day-sh:.f‘b foreman and the n:.ght-sh:.ft foreman
: . each ranked. the employees under. his supervision . with regard. to overall -
" Jodb performa.nce. These two sets of rank order. rat:mgs were -combined ‘

..into a single set by the. day-shif‘b foreman, who was well enough acqua:.ntea
with all employees to be qualified to merge the two setls of ratings. - . @ -
 Rerankings one month later were also obtained using the above .procedure. . .
For purposes of the stat:.st:.oal ans.lys:.s, 'I:he ‘ranks were ccnver'bed to

N 11nea.r scores. e B A R

. 2e Descr:.pt:.ve Ra.t:.ng Scale- Each of -bhe t'wo sh:.ft feremen rated 'I:he S
: employeses under his superv:.s:.on, using a descr:.p'b:.ve rating scale, R
and ratings made by the two foremen were treated as one distribution
for the total semple.. This scale consisted of- three- items, each - o
Lo covering an: important aspect of.- performance ‘of the duties of crid o
erans Operator. 6-984251.  These three: items .were as follows: Quality of BT
" Productionj. Quantity of Production; and Flexibility, (ability to shift
. from one size grid to another with minfimmn loss of productlon). . Each.
: of the three: items. had five; al'bernative ‘statements . referring to :I:he ?
adequacy of performa.nce. The num'ber .Of. 'I:he alternat:.ve checked 'by
; the rater. corre3ponded to ‘the. degree of performance of, the: worker
“rated, "1". indica:b:.ng poor. perforxnance ,.and: TE" indi.oat:.ng excellen'b
T perfome.nce. '.l'he total: score:.on :the, cale i.s“equa.l %o.the sum; of.. .
ot ohe a.lterna.tives checked for a.11 three items. Thus, the m:.nz.mum o e
... possible score.was 3 and,the_ meximum: poseible 'score. was, 15. Rerat:.ngsr L
.. ‘ons month la‘ber were a.l‘s‘ prepa.red by ‘the seme:: .foremen. using the. .- "
R -."descriptive rating soale.}: ‘The reta‘bings ‘made’ by the"bwo ‘foremen 'were
i oalso: trea‘bed ‘a8’ ‘one’ distribution for,the total sample, ;For 'bhe flrst

R = 4RI s 3 b oy e P R T e

T

(R
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'experimental sample was S, 21 , the standard denatiqn was 2e 46, and
the range was 3-15. For the second set of ratings, the mean score
" was 9457, the standard deviation was 2.32, and the 'range was 5-15,

3. Production Records- Although Grid Operators work on grids. of varying '

sizes, rather oarei‘ully worked-out standards exist'for each type of
grid, and produstion is expressed in temms of percentage of the
standard for each type. As a matter of fact, the wage system is based

on these standards, the worker being paid on the basis of the percente -

standard achieved during the preceding week. In a sense, production

records are put on a "astandard score" basis, and therefore made usable.

for criterion purposec. .To obviate, so far as feasible, short term
fluctuatims in production. due: to non-repetitive causes, production

records were obtained for four weeks. These four weeks were four ale

ternate. weeks taken dur:mg the two months prior toq test:mg.

For the first and third weelcs combined, the mean of the production- :
record measures for the experimental sample was ‘178.8, the standard
deviation was 17.5 and the range was 131-200, * For the second and =
fourth weeks combined, the mesn -8CoOre was 179.4, the standard devia- '
tion was 20.4 and the . range was 117-200. '

' Analysis of criterion Data

"~ The reliability of the descriptive rating scale (oorrelation between
ratings and reratings) was 933 the reliebility of the rank order ratings

~ (correlation between. rankings and rerankings) was «91. These rellablllty o
- coefficients are not’ nmcﬁ‘ ‘higher than the .86 correlation between the
first set of ratings on the descriptive rating scale and the first set of . .

rank order ratings, “indicating that the descript:nre rat:.ng sca.le ‘and the
ra.nk order ratings were measuring essent:.ally the same thmg.- ‘Therefore,
the four sets of ra.t:.ngs obtained’ for this 'study were conﬁn.ned into an
-equally weighted composite. Th:.s was done by converting each set of -

as.the composite soore for. each. individual in the . sample. 'The .|
relia.‘oility of tho oomposite ratings, as estimated by ‘the Spearman-Brovm

& prophedy: formule, wa.s «98, = This’ estimto was obtained by considering ..
-the reliability: of "each of the four'sets. of' ra.tinga o' be' 92 ‘(the medza.n ‘

ENY

-af- the "+ 93 reliabilityiof the descriptive. rating’ scale and’ the «91
_:,%rolia.'bility of. the. ra:nl: order: ratings) jand then substituting this; velue

ratings, to standard ‘scores ‘end using the total of the four standard scores

[T
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'_;"mres whi.le tr:.mning grids.
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Statistical and Qualita:blve Ana1y51s

Teble III. shows the meens, gtandard deviations and Pearson product-moment
correlations with the criteria for the aptitudes of the GATB. The means

_and standard deviations of the aptitudes are comparsble to general working
popula:blon noms with a mean of 100 and a standard devia:biom of 20.

IABLE III

Means (M), Standard Deviations (0‘), end Pesrson Product-Moment COrrelat:.ons
" with the Production Records Criterion (r) snd Composite Ratings
. _Criterion (rp) for the Aptitudes of the GATB

Grid Opera:bor, 6-98.261

N =63

Aptitudes : M o | ) r2
G-Intelligence - | 96.6 |.15.1| .164 |.221
V-Verbal Aptitude 96,6 | 13.8 | =.005 - | +149 -
N-Numerical Aptitude | 96.6 | 15.56| 210 | .192
S~Spatiel Aptitude | 98.2 | 15.2} .135 .|.216
P-Form Perception 103.5 | 16.1 | «126.. | «292%
Q-Clerical Perception| 105.8 | 13.7 | =.008 | .251*
K-Motor Coordination |' 101.5 | 16.6 | =e064 = | «194 } =
F-Finger Dexterity 105.1 | 18Be4 | o331kx BTTHH
M-Marual Dexterity - | 111.7 | 18.5} 181 o254

P '*'s'n" Significant at the .0l level

» i{: ) Signifioan‘b at the .05 level o

The ste.tistioal results jrere in'berpreted in the 1i.gh'b of the go'b analysis ;
~data. -The job a.nalysls data indicated that the following apti'budes mea.sured
'by the GATB appear 'bo 'be impor'ba.nt for this occupa‘bion: ' o ‘

‘ Form Percepti.on (Iil - requi.red to positi.on gri.d strip properly
.. preparatory o cutting strips, to check leg length of grid .
-, - strips visually before. outting, ‘and ; to watch’ for unequal spa.cing »
" pushed or pulled ‘end turns, 1nsuffioient svmging and bowed side

o ."Motor COOrdina:bion (K) - requi.red 'bo _coordinate eyes a.nd flngers or

= ;;',:{‘hands rapidly and preoi.sely to insert. grids into. chucks s to trim, 'bhe ,': -
' ‘-T,>' grldB’ a-nd to thread the e ' S o -

.w:l.res 'bhrough 'bhe lathe.

I
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| The data in Teble III show that (1) the highest mean scores, %n descend:.ng |

order of magnitude, were obtained for Aptitudes M, Q and F, (2) a signifi-
cant correlation with the production records criterion was obtained for =

Aptitude F and (3) significant correla fons with the compos:.t? ratings cri.- “
teri.on were- obtained for Aptitudes P, Q ’ F and M. v . :

Based on the: qual:l.tat:.ve and < quantitativeevidence c:.ted above » Apti.tudes P,
F and M were considered further for inclusion -in the test normse The evi- o
dence for each of these three apti.tudes is indicated below. ' -

Signif:.cant - Signiﬁ.cant : Importance

Correlation with Correlation with Indicated by
Relatively ~ Production - . Composite - Qualitative
Aptitude High Mean - Records - Ratings a0 Analysis
: T ' o R catel ’
P o S L e K . X
F : X X : X I 8
M X ' o X - = X

There was good stat:.st:.cal ev:.dence for Apt:.tude Q, which had a signiﬁ.cant
correlation with the composite ratings and a relatively high meen scores .. -
However, since Aptitude Q appeared to have no: ‘importance in the: qualitat:.ve
anelysis, this aptitude was not giver further consideration for inclusion in
the norms. Aptitude K, 'wh:.ch appeared mportant in the qualitat:.ve analysis,.
was not considered further for inclusion in ‘the norms because of: the general
lack of stati.st:.cal evidence for this apt:.tude. P .{ EENO

Vi

Various combi.nations of Aptitudes P, F and M with appropr:.ate cutt:.ng scores’
were selected as trial normse. The relati.onsh:.p between each of these sets of
/trial norms and the coriterion (dichotomized as i.ndicated in section VII =below)

was determined by means of the tetrachoric correlation techm.que. A compari.son
- of the results showed that nomms consisting of Aptitudes P, F and M with cutting
 scores .of 90, 85 and 100, reSpect:.vely, ‘had a selective eﬁ‘:.c:.ency which Was as - -

" good as, or 'better than that of any other set of norms tr:.ed.

In test development studi.es » an attempt is made to develop a set of ‘norms, :
such that the cutting score for each aptii iude will be set at a f:.ve-no:.nt
score 1eve1 close to ‘one standard dev:.at:.on 'below the a.pt:.tude mean of the
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* was chosen so that the obtained cutting scores, when applled to the data,
* would result in plecing as close as possible to one third of ‘the sample in -
the low criterion group. Application of this technique resultted in setting -
g a outting score of 109 on the oomposite ratings and 84 on tha,production
' srecord measures. All workers with scores of less: than 109 on composits .
retings and/br less than 84 on: production records were: plaoed in the low.
v 7/ criterion group and designated as "poor workers"; all other ﬁorkers were
g placed in the high.oriterion group and designated. as "good workers." Tablel
IV shows the relationship between test norms oanslsting of Aptitudes P B
and M with cutting soores of 90, 85 and 100, respectlvely, and tha dlchoto-
mized orlterion for the experimental sample. f

¢

TABLE IV

- ﬂ“..‘-.»

Jv.c

Relatlonshlp between Test Nbrms 00n31at1ng of Aptltudes P, F and M
with Critical Scores of 90, 85 and 100, Respectively,’ and the'“f‘”?, L'
' Griterlon for Grid 0perator 6-98 251 SO

S  ' | f ‘  = 63

Non-Qualii‘ying ‘--Qtia.lifyingn;
Test Scores ‘Tesat | 'Scores'| Total

Good Workers | 110
‘Poor Workers |. 12
. Tobal | 23

rtet=’53 T
rtet 5,“31

The data in the above tabls indicate , & slgn:.fi.cant
~test norms and the crlterion for thls sample.t\ :

»

e




