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ABSTRACT

The United States Training and Employment Service
General Aptitude Test Battery (GATB), first published in 1947, has
heen 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 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 qualifying 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 onliy for johs 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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Sumary

The Genersl Aptitude Test Battery was sdministered in November 1950 to 18
women employed as Wrapper-layer and Exeminer, Soft Work at the Budd Cigar
Company, Quinoy, Florida, and to S1 women employed in Ootober 1948 as Wrapper
Layers at the Phillipsburg Plant of the General Cigar Company, Phillipsburg,
Pernmsylvenia, The oriteria used were supervisory ratings. The following
aptitudes were found to be signifiocant for these jobss Spatial Aptitude (8),
Form Perception (P), Finger Dexterity (F), and Mamual Dexterity (i).

GATB Noms for Wraggor-!.acr and BExaminer, Soft Work 6-12.341
and Wrapper Layer 6=12,35i o b- - S=20

Table I shows for B=1001 and B=1002, the minimun acceptable soore for each
aptitude inoluded in the test norms for Wrapper-lLayer and Exeminer, Soft
Work 6-12,34]1 and Wrapper Layer 6=12,361,

TABLE 1

Minirum Aoceptable Boores on B=100)l and B=1002 for S-20

B=1001 B=1002
Aptitud tes |Minimum Acceptable |l avtitude I Tests |Minimum Acceptable
puitude | Tests Aptitude Soore priude i Aptitude Soore
(] CBel=F 80 8 Part & 76
CBel=H
P CBe=l-A 86 P |Part 6 86
CB=le]l, Part 7
F (B=1=0 90 F Part 11 86
CB=lepP Part 12
)| CB=le)M 86 ' Part 9 80
CB=1=-N Part 10

Bffeotiveness of Noms

The data in Table IV indiocate that 7 of the 10 poor workers, or 70 percent of
them, did not achieve the minimun scores established as outting scores on the
recommended test rorms, This shows that 70 percent of the poor workers would
not have been hired if the reoommended test norms had been used in the selec~
tion process. Moreover, 24 of the 27 workers who made qualifying test soores,
or 83 percent, were good workers. 2
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TECHNICAL REPORT

I, Problen

This study was conducted to determine the best oombination of aptitudes and

minimum scores to be used as norms on the General Aptitude Test Battery for -
the ocoupations of Virapper-Layer and Examiner, Soft Work 6-12.341 and

Wrapper Layer 6«12,361,

1. smEIQ

This study is based on two samples of Wrapper Layers, one employed by the
Budd Cigar Company of Quinoy, Florida, and the other employed by the Genersl
Ciger Company of Phillipsburg, Permsylvania, The Budd Cigar Company sample
oonsists of 15 women employed as Wrapper-Layer and Examiner, Soft Work, The
sample was seleoted by the Persormel Manager of the plant and his Foremen
who had been instruoted to seleot a group whioh would inolude good, average,
and marginal workers. Thers were no stated entranse requirements exoept that
only women are hired for thia job and there seems to be a preference for
women who ars young and have loig, flexible fingers.

The General Cigar Company sample oonsists of 31 women. Applicants for this
job have generally been acoepted for employment on the rescomendation of the
local Employment Service Interviewer who seleots the applicants in terms of

" the job specifioation supplied by the company, Thers are no stated require-
ments with respect to age, education, and experiencc. The original sample
oonsists of 40 Wrapper Layers who wers oonsidered sucoessful. However, when
trainees were eliminated from the sample as well as those experienced workers
who obviously did not understand how to ocomplete some of the tests in the
GATB, the resulting number in the sample was 31.

Table II shows the means, standard deviations, and ranges of the age,
eduoation, and experience for both samples, and for the total sample,

TABLE IX

Means (M), Standard Deviations (o), and Ranges
of Age, Eduoation, and Experience

Wrapper=lLayer and Examiner, Soft Work 6=12,341
Wrapper Layer 6-12,361

M o Range

Budd Cigar Company (N = 18)

*Age %years) 2748 6.9 | 17-42
Eduoation (years) 9,4 1.8 8~12
Experience (months) 49,9 32,7 2-120

#(N = 14)

General Cizar Company (N = 31)
Age (years) 20,3 2,4 | 18-28
Education (years) 10.8 1,6 8-12
Experience (months) 842 1.9 | 3-9 !

Total Sample (N = 48) |

esAge (years) 22,8 6.6 | 17-42 |
Eduoation (years) 10.4 1.7 8-12 - 1
Experience (months) 20.4 | 27,7 2-120 3 ;
so(N = 45) | | |
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The mean age in both samples seems to substantiete the belief that the
oompanies prefer younger workers although there is no such stated require-
ment, The General Cigar Company sample is partioularly young., Age dces
seem to be operating as s selection faotors

The two samples differ most in respeot to experience. The Guneral Cigar
Company sample is influenced in this respect because of the faot that it

was & new plant in & non-manufacturing area and so would necessarily not

be able to hire experienced workers.

The report on the Genersl Cigar Company sample indicated that this plant was
looated in sm agrioultural ures where there is little opportunity for indue=-
trial employment; that there was an adequate supply of young women with some
high school #ducation from whom to seleot, Therefore, that the labor market
was & determining faotor as to the age and sducation of the sample.

This vame faotor may be true also for the Florlda sample.

.Jo,b Desoription

Job Titles Wrapper-Layer and Exeminer, Soft Work 6-12,341
Wrapper Layer 6-12.361

The job desoription for the Budd Cigar Company semple followss

Job Smmnaﬁs Lays wrepper tobacco leaf on oigar-making machine and operates
machine oh rolls leaves around filler bunch to mak. ' the oigar, Examines
olgars as they oome from machine, disoarding those with flaws and plaoing
the balance in traye.

Work Performeds Pioks up wrapper leaf from pile and places leaf on die of
sof t-work-ciger maling machine in such a mamer as to obtain maximun cuts
per leaf, Smoothes wrapper leaf on die with both handse.

Presses foot treadle which causes back of machine to revolve at same time
the leaf is out to correct shape and sutomatically rolled around the filler,

Removes balance of l2af from the die of machine and repeats the process using
remnant of leaf as long as full wrapper oan be obtained, (This is usually
only twioee)

Inspeots oigars as they oome from the machine, pioking out those with fliaws
and plaocing the balance in tray. Works in oonjunotion with Bunoh Maker.

The job desoription for the General Cigar Company sample followst

Work Performeds Worker sits at work table, pioke up & tobacoo leaf-half from
s plie on table surface; using thumb heel and fingers of both hands positions
leaf vein side down on a trimming die, simultaneously depressing foot pedal
to start machine ocausing suotion to hold leaf on die while turret revolven
simultaneously aotuating a roller whioh crosses die thus outting leaf to
proper shape.

Cut leaf is piocked up by suotion oarrier which transports out leaf into
machine to be rolled around-a bunch or filler for the oigarillo.
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Pioke up original leaf-half using thumbs and fingers of both hands and
repositions leaf o: trimming die to seoure another out md ocontinues
this process until maximum number of outs have been seoured.

Staoks finished oigarillos in & tray at end of work table exeroising
visual inspection as oigars are rlaced by hand in tray.

Performanoe Roguimnontl

Responsibility - Responsible for keeping machine and work stations olean,

Job Knowhdio ~ Worker must learn the difference between upper and lower tides
0 becoo leaves since cperator must place proper side ¢n surface of die.

Mental Application = Must exeroise juigment as how to out stook econcmioally

80 a8 to get maximum number of outs from tobacoco leaf,

Dexterity and Acouracy = Must be able to use quick deft movements of hands
and fingers In positioning tobacco leaves on the die. Considerable skill

must be developed in smoothing oigar leaf over die. Must be able o lsain
to coordirate and time work movements in unison with another operator whi

.works under similar oonditions, but on the opposite sids of the machine,

and in order thst both persons work duties may be performed in keeping with
the speed of the machine.

Experimental Battery

'All the tests in the General Aptitude Test Battery, B=-1001, were administered
to the sample group.

Criteria

The oriterion for the Budd Cigar Company was & supervisory rating assigned by

the Personnel Manager and the foreman for each one in the sample, The raters

stated that the ratings primarily refleoted produotion records, and that the

ratings of tho workers were not forced into the highwaverage-low groups since

they were selected to represent these groups, (The Florida report stated '
"Considerable confidence is given to the ratings since a previovus study

(Informational Report sutmitted on Narch 13, 1950) indicated that the ratings

did refleot ‘actusl producticm.") The raters sutmitted their ratings twice

with a time interval of about two months between the ratings. The employees

were rated as to job profieiency in the three oategories ¢f good, average,

and poore After two months hed elapsed, the raters again rated all their :
euployees inoluding the sample group into the three oategories. The raters ’ 1
were not told at the first rating session that another ratirg would- be made,
and they did not have a record of the first ratings. Even though nearly all |
the employees in the coocupation of Wrapper-Layer and Exsniner, Soft Work and ;
Bunoh Maker, Macline were rated at the seoond session and the employees in
this study were unidentified in the first, they received practioally the same

reting, The seocond rating was the one seleoted by the Florida Agency as the

final oriteriom, _
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The oriterion for the General Cigar Company oconsisted of the overall rating
of the Plant Superintendent. A qualitative rating was obtained from two
supervisors from each group, However each supervisor ocould not rate all the
employees, so an overall rating was obtained from the Plant Menager, This
rating coinoided with the supervisors' ratings with only a few minor varia=-
tions within the breakdowns of high, middle and low, It was, therefore,
decided to use the ratings of the Plant Manager alone. Raters were oautioned

to oonsider only quantity and quality,.

Weekly production records were obtained for th. period beginning July 1 te
September 30, Produotion records and absentee records were oombined to break
down production into an hourly rate for correlatior. “or aptitude soores, The
oorrelations were somewhat lower than those between supervisory ratings and
test soores. Produotion records were not supplied for two workers in the
experimental sample, Also, they were quantitative in nature and did not teake
into consideration quality of work whioch seems to be important in these jobs,
It was therefore declded to discard these ratings in favor of the supervisory
ratings.

Statistiocal and Qualitative Analysisa

. Blnoe both groups perform substantially the seme work, and ere similar in age,

education, and experience, they have been ocomhbined into one total sample. The
broad oategory ratings of each subsample were combined into one distribution
of broad oategory ratings for the 46 workers in the total sample.

Table III shows the means, standard deviations, Pearson produot-moment
oorrelations (ocorrected for broad categories) with ths oriterion, and standard
errors of oorrelation for the aptitudes of the General Aptitude Test Battery
for the oombined sampls, The meane and standard deviations of the aptitudes
are comparable to general population noms with a mean of 100 and a standard
deviation of 20,

TABLE I1I1

Means (X), Standard Deviations (¢), Pearson Product-Mcment
Correlations (Corrected for Broad Categories) with the Criterion (,r),
and Standard Errors of Correlation (oor)
for the Aptitudes of the General Aptitude Test Battery

Wrapper-layer rnd Exeminer, Soft Work 6-12,341
Wrapper Layer 6-12,361

N = 43

Aptitudes N 1 e of Oor
G - Intelligenoes 93,1 14,3 277 «138
V = Verbal Ability 87.4 11,0 -,031 o147
N = Numerical Ability 88,3 16,9 o314 01388
S - Spatial Ability 94,4 | 16.2 .287 4136
P - Form Perception 104,7 16,2 o279 136
Q -« Clerioal Perception 88.0 17.4 -4107 146
4 = Adming 106,3 14,7 065 147
T « Motor Speed ' 9.7 16,1 114 146 |_
F « Finger Dexteri 4 110,7 1749 286 138
X - Maml Degterity 04ed | 1704 281 | 140 b

*J{gnIfToant at the .05 level.
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The statistioal results were interpreted in the light of the job analysis data.
The job analysis data indicate that the following aptitudes measurod by the
GATB appear to be important:

Spatisl Aptitude (8) and Form Perception (P) = are required in placing
he tobacoo wrapper leaf on the die of the machine in a menner whisch
yields the maximum number of outs per leaf and in inspecting the
finished oigars to make oertain that they are without flaws,

Finger Dexterity (F) and Manual Dexterity (M) = are necessary for quick,
dert movemencs ol hands and Iingers in positianing the tobacoco leaves
on the die, and in smoothing the leaves over the die,

Aiming (A) and Motor Speed m - appear to be necessary for positioning
The leaves on ths die and xeeping up with the speed of the maohine,

Table III shows that the highest means were obtained for Aptitudes P, A, snd
"Fo All the standapd deviations are below the general population norm of 20,
with the sample showing the greatest homogeneity for Aptiiude V. There is a
signifiocant correlation at the .06 level between Aptitude N and %he oritsrion,

Aptitudes S, P, F, and M were selected for inolusion in the norms. These
aptitudes appear to be most important from a job ana lysis standpoint and
show good prediotive effioienoy when used in oombination. Apti tudes P and
F have two of the highest means for the sample.

Although Aiming and Motor Speed appear to be important for succeasful job
performance, thers was not suffioient evidence to warrant inolusion of
these aptitudes in the test nomms.

Cutting soores for Aptitudes S, P, and F were set one standard deviation below
the mean and rounded to five point score levels, For Aptitude 8, the eutting
soors was rounded to the nearsst five point level to one sigma below the mean,
Fer Aptitudes P and F, the outting scoress were rounded to the next lower
adjacent five point level. For Aptitude M, the ocutting score was set one
half standard deviation below the mean and rounded to the nearest five point .
level, Outting scores were set at these levels in order to maximixze the
seleoctive efficiency of the norms. The resulting noms oonsist of S - 80,

P -85, F~- 90, and M - 86,

In order to oompute the tetrrohoric correlation cosfficient between the above
norms and the oriterioa, and the Chi Square value, the oriterion was diohoto-
mised, Taole IV shows the relationship batween test norms oconsisting of
Aptitudes 8, P, F, and M with oritical socres of 80, 85, 90, and 85, respec-
tively, and the eriterion, Workers in the high oriterion group have been
designated as "good workers® and those in the low group have been designated
as "pror workers," :
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TABLE IV

Relationship Between Test Noms Consisting of
Aptitudes 8, P, F, and M with Minimunm Scores of 80, 85, 90,
and 86, Respectively and the Criterion

Wrapper-layer and Examiner, Soft Work 6-12,341
Wrapper Layer 6-12,361

N = 46
on=Qualifylng | Qualilying .
Test Soores Test Soores Total
Good Workers 12 24 36
Poor Workers 7 3 10
Total i 19 217 . 48
Tioy ™ 55 x2 = 2,960
= 426 P/2 Z 06

Treet

The data in the above table indicate a signifiocant relationship between the
test norms and the oriterion for this sample.

Conolusions

On the basis of all the considerations discussed above, it is recommended
that Aptitudes 8, P, F, and M with minimum scores of 80, 85, 90, and 85,
respectively, be used as B=1001 noms for Wrapper=layer and Examiner, Soft
Work 6-12.541 and Wrapper Layer 8-12,361. Equivalent B-1002 norms oonsist
of 8 -7, P~-88, F~85 and ¥ - 80,




