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BSTRACT

The United States Training and Employment Service
eneral Aptitude Test Battery (GATB), first published in 1947, has
een included in a continuing program of research to validate the
ests against success in many different occupations. The GATB
onsists of 12 tests which measure nine aptitudes: General Learning
bility; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
erception; Clerical Perception; Motor Coordination; Finger
exterity; and Manual Dexterity. The aptitude scores are standard
cores with 100 as the average for the general working population,
nd a standard deviation of 20. Occupational norms are established in
erms of mwinimum qualifying scores for each of the significant
ptitude measures which, when combined, predict job performance.
utting scores are set only for those aptitudes which aid in
vedicting the performance of the job duties of the experimental
ample. The GATB norms described are appropriate only for jobs with
ontent similar to that shown in the job description presented in
his report. A description of the validation sample is included.
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STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY
- FOR
LIG=T-BULP ASSEMBLER 7-00.070

B=287 or S-56
Summary

The General Aptitude Test Battery, B~l002A, was administered to a ssmple of

50 women employed as Light-Bulb Assemblers by the General Eleotric Company, .:
Oakland Lamp Works, Oakland, Californie. Supervisors! rank order ratings were ‘
used as the criterion. The following aptitudes, selected on the basis of mean K
soorea, Job analysia data and correlations with the criterion were found to be
significant for this ocoupation: JMotor Coordination (K), Finger Dexterity (F),

snd Manual Dexterity (M). N

GATEB Norms for Light-Bulb Assembler 7-00.070 - B=297 ., s._s56

Table I shows, for B-10Ol and B-1002, the minimum acoeptable scores for each
aptitude included in the teet norms for Light-Bulb Assembler 7-00.070.

TABLE I

Minimum Acceptable Scores on B-100l and B-1002 for B=297 or S-56

B-100C1 B~1002
+ . Minimim Aoceptable Minimum Acceptable
Aptitude Tests Aptitude Score Aptitude Tests Aptitude Score
%
T CB-1-G ‘ 85 K Part 8 90
CB=1-K : ‘
i
¥ CB-~1-0 . 100 F Part 11 95
CB-1-P ’ , Part 12
M CB--1-M 95 M Part 9 90
CB=l1l-N Part 10

Effectiveness of Norms

The data in Table IV indicate that 10 of the 18 poor workers, or 56% of them,

did not ashieve the minimum scores eatablished as cutting scores on the recommended
test norma., This shows that 56X of the poor workers would not have been hired

if the recommended test norms had been used in the selection process. Moreoves;

24 of the 32 workers who made qualifying test scores, or 75%, were good workers.
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Problem

This study was conducted to determine the best combination of aptitudes and
minimum scores to bs used as norms on the General Aptitude Test Battery for the
ooccupation of Light-Bulb Assembler 7-00.070.

Samgle

The GATB, B-1002A, was administered to 81 women employed as Light-Bulb Asgsemblers
on the day and evening shifts at the Gemeral Electrio Company, Oakland Lamp
Works, Oakland, California. The testing took place during the period of Septem-
ber 28, 1953 through October 5, 19563. Plent management informed the workersz of
the purpose of the project. Everyone who volunteered was allco=ad to take the
tosts, provided she had reached the minimum standerd of production. {Workers
who had not reached the minimum standard of production werc az3iil ir the trainee
stage.) Later, scores and ratings of 6 workers were exclude< twecause these
workers wore unable to perform on one or more of the testz. This reduced the
semple to 75. When correlation coeffiocients wore obtainczd for this sgmple, it
was found that age (r = .242) and experience (r = .580) were significantly
related to the supervisors! ratingse Education showed a low negative correlation
(r = -.205) with the oriterione To minimize the effects of these factors , the
ranges for education was restricted to 6 through 12 years, snd for experience to
10 through 100 months. This resulted in satisfactory redustizns of the relation-
ships obtained between these variables and the criterion, and alse reduced the
final sample to 50 workerse. All workers employed on this Job were women, who
with cne exception, were right-handed. Position of the operators in relation

to the machines requires right-hsndedness,.

The possibility of a difference in performance between day and evening ghift
workers was checked by obtaining the average hourly incentive paid to day
shift incemtive workere and to ovening shift incentive workers over a period of
three woeks:

Day  Evening
15t week $1.723 $1.733
2nd week 1.732 1.726
3rd week 1.723 1.75€¢

Acocording to the plant mﬁq.gcmant the differences shown are negligible in terms
of production or performance. Therefore, both shifts were combined inte one
samplee.

A% this plant sf the Gewsral Electriec Company, the job of Light-Bulb Assemtler
is an operation which is performed by a unit of four workers: Sealer, Baser,
Finisher, and Stem Operater. Most of the workers in this sample heave experionce
&t one or more of these operatiens, since it is the polioy of the plant to
maximize the interchangeability of workers performing these operatioms. The.
company distinguishes between training time and length of time for workers to
reach incentive (minimum standard) produstion (9600 lamps per day per sach unit
‘of Sealer, Baser, and Finisher),

£
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Standard Traininpi Time Average to Reach Incentive
Stem Maker 80 hours (2 weekg) @ = = = cccmmmaa
Sealer 120 hours (3 weeks) (Mean, 10 workers) 192 hours
Baser 80 hours (2 weeks) (Mean, 9 workers) 134 hours
Finister 120 hours (3 woeks) (Mean, 8 workers) 124 hours

Workers usually learnm how to do the job in the standard training tiwme, but do
not have the skill to reach the incentive production rate without edditionsal

practice. The Stem Operators receive a flat hourly rate besause ths Stem
Machine produces a surplus,

Applicants may be hired from any source, usually at the gate or through the
Employment Service. There i3 & routine medical exsmination before hiring.
Applicants who have a 10th grade edusation are preferred, although many exceptions
have been mads. Applicants must be right-handed. Age limits are flexible, although
workers are preferred to be hetween 13 and 35 yoars. Applicants ere interviewed

by the nurse (who doubles as employment interviswer) and by the foreman in charge
of the shift to whioh they are to bte assigned. Job specificatiens, prepared by

the local employment office staff, are aveailable for reference in the plant and

the company carefully edheres to the requirements in the specifications, Fro-

spective employees urs shown that sestion of operations where they will work and
if time permits ares given a plant toure..

Table II shows the means, standard deviations, ranges, Pesrson product-moment
correlations with the oriterion and the standard errors of corrslation for age,
education and experience-

TABLE II

Means (M), Standard Deviations (0), Renges, Pearson Froduct-Mcment
Correlations with the Criterion (r) and the Stsndard Errors of Correlation
(9r) for Age, Educatior axd Experience

Light-Bulb Assembler 7-00.070

N = 560
) -2 Range r o
Age (years) 29.9 5.9 2043 069 141
Bdusation (years) _ 10,7 1.6 8-12 «070 141
Experience (months) 40,3 | 26.3 10.97 { -,047 o141

There are no significant ccrrelations between age, sdusation or experience and
the oriterion. The sample doss not appear to be homogsnecus with respect to my
of these variz®les, even though the ranges for experience and euucation were
inteutional’.; restricted in seleoting the final samplee
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Job Description

Job Title: Light-Bulb Asgssmbier 7-00,07¢

Job Summary: Performs any one or combizmstion of the following series of duties
in the asssembly of electric light bulbs: makes mounts by feeding stem machine
wlth component parts; moves mounts to machine which swsals them in bulbs; atizches
bases to bulbs in preparation for cementing and duldering; inspects finished
laumps visually, and packs them in cartons for shipients

i
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Work Performed

Malces mounts: Plaoes tiny filament coils into grooves of a small conveyor which
oarries them into Stem Machine for combining with lead wires and glass center
tube and flange to form the mount. Ramoves completed nounts from rucks cf
auxiliary conveyor bearing surplus from Stem Machine. eand places mounts in racks
of tray for transportation to Sealer. Observes mounts on racks for defects and
assists Mainteuance Mechanic ia locating machine unit causing defect. Keeps
records of damaged mounts. Periodically fills hoppers of Stem Machine with flanges,
centsr tubes and pre-cut lead wires. Replaces oipty support-wire spcols with
full ones. Fills feeder-well on machine with getter fluild when fluid level is
low. When signel light indicates machine stoppage, looks over conveyor and racks
for jammed or defective mount parts, removss them with twoezers, and restsrts
maohine,

Seals mounts in bulbs: Transfers mounts rapidly and carefully from moving
oonveyor racks, and glass bulbs from cartons to racks on moving turntables of
Sealex Machine, which inserts and fusee mounts in bulbs to form electris lamps,
Observes each mount and bulb for freedom from defeots, such as impropesr mounth
fuging or crecked glass. Drops defective mounts or bulbs into carton for
disposalc

Attaoches bases to necks of bulks: nupidly straightens heavy lead-wire, bends
light lead-wire back ovor mneck rf bulb with fingers, and places base over neck
and lead-wire, as the bulb moves past workplace Zn the raok of the basing wheel.
Visually inspeots bulbs for imperfections and removes and drops defective bulbs
into carton for gisposel. Obssrves shape of filament gilow through tinted glass
scraen; ag lamp is autamatiocally lighted on the moving basing wheel, to make
certain that filement hrns not been bumpsd or jarred.

Inspeots and packs light bulbs: Removes lamp from basing wheel and examines it
to insure that proper wattage and voltage stamp shows and that glass is fres
from dirt and oracks. Obaerves base of lemp for excess solder and remove3 axoess
with kmife. Paocks each lamp by placing it into corrugated paper oase and then
inte a carton. Places defective lamps into chute to salvege bin. Inserts slip
in each carton showing number and type of lamp. ‘ : '

Experimental Battery

All of the tests of the GATB, B~10C2A, were gdminiatared to the sample group.
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Criterion

Production records could not be us~d as & critericn because they were not
available for all operators. Thereforo, supervisors' ratings were used az the
criterion. Quality and quantity were the factors considered in the rating.
Addressogreph cards were prepared for each employse Who had reached minimum
standard production. This excluded trainces, All of the workers on this
operation who met the miniwum production stundard were rated since it was not
then known who the volunteers would be,

The actual reting process waz ag fcllows: each shift asupervisor gelected the
highest and lowest third wits respect to job performance in his group. {The
remsinder was the middle third.) Workers were then ranked within esch thirad,
After the nemes were listed in rank order, the cards Wwere shuffled and turned
over tc the gemeral supervisor, who had been supervisor of each shift before
assuning his present duties gnd thus wes familiar with the porformance of
eack worker. By the same prycegs he listed the workers of eamch shift in rank
order. He then compared his list with the other. Differences were resolved
by discussion with the shift supervisor. The three supervisors then jointly
canbined the rankings of both shifts, resolviug differences by discussion.

The employees were rerated two weeks later, using the same provedure. There
was so slight a variation betwewsn the two sets of ratings that it was dooided
to use the firs: set for test vmlidetion purposes. For statistical analysis,
the rank order ratings were converted to linear scores,

Statistical end Qualitative Ansiysis

Table IIY shows the means, standard deviations, Pearson product-mament corre-
lations with the oriterion and gtandard errors of correlatien for +he aptitudes
of the GATB.

The means and standard deviations of the aptitudes are ocmparable to general
population norms with & mean of 100 and ma atandard deviation of 20.
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TABLE I1IX
Meens (M), Standard Deviations (o), Pearson Product-Moment Corre-
lations with the Criterion (r) and Standard Errors of Correlation (%) for .
the Aptitudes of the GATB

Light-Bulb Assembler 7-00.070

N = 50
Aptitudes M o r T
G-Intelligence 90.1 13.8 «103 «140
VaVerbal Aptitudse 92,2 13.4 «0B4 «140
'N-Numerical Aptlitude 84.2 15.1 +181 «137
S-Spatial Aptitude 93.7 17.0 | -.042 141
P-Form Perception 98.0 1%.0 « 007 . el4l
Q-Clericel Perception 99,7 11.9 125 7 139
K-Motor Coordination 105.1 15.7 | --003 T 141
F-Finger Dexterity 111.2 16.2 228 134
M-Manual Dexterity 110.3 18.1 e 355% «124

*Significant at the 06 level.

The statistical results wexe interpreted in the light of job enslysis date.
The job analysis indicated that the following aptitules measvred by the Genersi
Aptitude Test Battery appeared to be important for this occupation:

Form Perception (P) - required to visually inspeut bulbs and component
parts for imperfections and te chserve the shape of filament glow as lamp
is lighted on the basing wheel,

Motor Coordins‘ion (K) -~ requived to move and assemble small narts
rapldly as They pass by o conveyors,

Finger Dexterity (F) - required to hamndle tiny soils, transfer fragile
mouxts To racks on moving turntsbles and straightem or bend wires.

Manual Dexterity (M) -~ required to remove completed mounts, straighten
heavy lead wires and psck cases into cartons.

The highest mean ascorss, in order of magnitude, were obtained fox Aptitudes F,
M, and K, respectively. All of the aptitudes have standard deviations of less
than 20.

When N = 50, correlations of ,361 and .279 are asignificent at the .0l level and
«06 level, respectively. Aptitude M correlates significantly with the criterion
at the 05 level of cenfldence.

Although Aptitudes K and F do not show significent correlatiors with the eriterionm,
they have relatively high mean scores and their importance is indicated by the
Job analysis date. Therefore, Aptitudes K and F were inoluded in the test norms.
Aptitude M was jaoluded in the test norms on the bhasis of its high mean ~cors,
. significent correlation with the critel?on and importance as indicated by the

job analysis data. .
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The job analysis indicated same evidence to support the inoclusion of Aptitude P
in the test norms. However, there was little statistieal evidence to support
the inclusion of Aptitude P. Thorefore, it was omitied from the norms,

The minimm scores for Aptitudes K, F, and M were set at one standard deviation
below the mean smd roundod to the nearest fivn point goore level. Setting
outting scores at these levsls yielded the best selective offiociency for the
norms and resulted in critiecal scores of 90, 95 and 90 for Aptitudes K, F, and
M, respectively.

For the purpose of computing the tetrachoric sorrelation coefficient and Chi
Square, the criterion was ‘iichotomized so that approximately one-third of the
sample was placed in ths low criterion group. The 32 workers who received
linear sccores of 43 and above were placed in the high criterion group. The 18
workers who received linear scores of 42 and below were pleced in the low
criterion group. Table IV shows the relationship between test norms consiating
of Aptitudes K, F, and M with oriticel scores of 90, 95 and 80, respectively
and the dichotamized criterion for Light-Bulb Assembler 7-00.070. Workers in
the high criterion group have been designated us "good workers" and those in
the low criterion group as "poor workers."

TABLE IV

Relationship between Test Norms Gonsigting of Aptitudes
K, F, end ¥ with Critioal Scorzs of 30, 95, and 90, Respectively
- and the Criterion for Light-Bulb Asgembler 7-00,070

N =50
Non~-Qualifying | Qualifying Potal
Tast Seocres Teat Ssores
Good Werkers 8 24 32
Poor Workers 10 8 18
Total 18 22 50
Toet = 48 X2 = 3,435

riet = 25 P/2 £ .05

The Qata in the above teble indisate a signifiocant relationship between the
norms and tbe criterion for this sample,

Conclusions

On the basis of job amalysis datis, mean scores, correlations with the oriterien
and their combined predictive effiociency, Aptitudes K, P snd M with minimm soores
of 80, 95, and 50, reaspeotively, are recommended ae norms cu the GATB, B=1002,

for the oocupation of Light-Bulb Assenbler 7-00.070. The equivalent norms for
the B-1001 edition of the GATB counsist of T-85, F-100 and M-95,
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