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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 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 perfdrmance 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 also included.
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,-"/ B-384
Summary

The Gemeral Aptitude Test Baltery, B-1001, was administered to two samples
of workers employed as Clicking~Machine Operators 6-62.0565. The state in
whidh tho somple was obtained, the number included in the final experimental
sample, and the type of oriterion used for validation purposes are ghown be-
lon for each sample. ‘ . g

Sample Stete XN Criterion
I Alebema snd North Carolina 60 Supervisory ratings
II Missouri 36 Superv:i.éox"y' ratings

Data for the twc samples were analyzed separately and in combination. on -
the basis of the statistical and qualitative evidence, Aptitudes S-Spatial

Aptitude and M-Menual Dexterity were selected for inclusion in the test
normse. ™ ’ \ :

(P

. o P "\ TF v s st i b Gaes . -
GATB Norms for Clicking~Machine pefajtor 6~62.05b6

= D384

Table I shows, for B~1l001 and B-1002, the minimum aooep:ta'ble score for each
aptitude included in the test norms for Clicking-Machine Operator 6-62.056.

TABLE I

:

Minimum Acceptable Scores on B-1001 and B~1002 for B-384

B-1001 o " Biidoz

Aptitude Tests Minimum Acoeptable Aptitude Tests - Minimum Acceptable

Aptitude Score “Aptitude Score

s CHB-1-F 80 s  part3 - 76 -
. CB-1-H . N
u cB-1-M 86 M part® . 80

CB-1-N | - .Part 10

‘soores, or 84 percent,

Effeotiveness. of Norms

Tho data in Tablé IV-C.indicate that 14 of the 23 poor workers, or 61 percent
of them, did not aohieve the minimum scores established as ocutting scores on.

the recommended test norms. . This shows. that 61 percent of the poor workers A

would not have been hired if the recommended test norms had been used in“t}'éo:f SR
, : “test . L

selection process. . Moreover, 49 of the 68 workers who made qualifying

s i 2RSS SATEEY P e e e
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TECHNICAL REPORT
Problom

This study was conduoted to dotermine the best oombination of aptitudes and
minimum scores to be used as norms on the Genernl Aptitude Test Battery for
the ocoupation of Clicking-Machine Operator 6-62.055..

Samples
This study 1s based on two samples of workers employed as Clicking-Machine

Operators 6-62.055, by the Riegel Textile Corporation spla.n‘ba in Alabeama and
North Carolina) and by the International Shoe Company plant at Cape

Giradeau, Missowri). The test norms were developed on the basis of the

results of both samples, \/N

Sample I - Alebama and North Carolina

The GATB, B-1001, was administered in November 1955 to 60 workers employed

as Clicking-Machine Operators 6-62.055 in two plants of the Riegel Textile
Corporation; 29 workers were tested at the Warlong Glove Company, a plant

of this corporation in Newton, North Carolina, and 31 workers were tested

at a plant in Brundidge, Alabama. Of the 60 workers tested, 10 were elimi~——
natod from the sample: 9 because they had less than a sixth grade education
and one because he left before the training period was completeds Thus,

the final sample consisted of 50 male workerse

Sample II - Missouri

During July and August 1952, ‘:the GATB, B-1001, was sdministered to 37 of
the 75 Clicking-Machine Operators at the Cope Giraradeau, Missouri, plant
of the International Shoo Company. Thirty-five of the 75 wagkors wore

; oliminatod because they were over 45 years of age, and 3 famnlo workors

wore not included because womon were considered to be leas qualifiod than
mon for this occupation by the management. The renaining: 87 male workers

. wore tosteds Of the 37 workers testod, one was eliminated bocause ho had

lesa than a sixth grade education. Thus, the final sample consistod of
36 mon. ‘ '

Tablo II-A shows tho moans, standard doviations » ranges and, Poarson product-
momont corrolations (corrocted for broad categories) with tho criterion for
age, education and experience for Sample I3 Table II-B shows tho meens, ‘

- standard doviations, ranges_, and Pearson product-moment corrolations with

tho oriterion for age, edusation, and exparience for Sample II. Table II-C
shows tho means,; standard deviations, and ranges for age, education, and
exporience for the Combined Sample. : ‘ R

ki
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TABLE II-A

Means (M), Standard Doviations (o), Ranges, and Pearson Product-Moment
Correlotions (Corrected for Broad Catogories) with the
Criterion (or) for Age, Education, and Experience

Clicking-Machine Operator 6-62,055
- Sample I .
Alabama and North Carolina

‘N =50

4 M o | Range {ior
Age (yoars) 28.5] 6.8 |18-44 }-.049
Education (years) 9.1 2.3] 6-12 | .192
Exporience (months) | 27.8 | 33.3 | 4-180] .140

 TABLE II-B
Means (M), Standard Deviations (o), Ranges;_and Pearson Product-Moment
Correlations with the Criterion (r) for o
Agoe, Eduocation and Experience o

Clicking-Machine Operator 6-62.055

Sample II
Migssouri
N = 36
N o ' | Range r
Age (yea.rﬂ) 29.7 7.0 17=45 }.615%%
Education (years) 10e4}--1a7-| 8«14 {4019
Experienco.%ZDnths) 78,7 | 82.9| 3-362 o73?fj‘”-f”~h~«~m

s* Signifiocant at the .0l level .
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TABLE II-C

Means (M), Standard Deviatioms (o), and Ranges for
Age, Educatiocn, and Experience

Clicking-uachine Operator 6-62. 055
Combined Sample

N = 86
h \
u v Range
Age (years) 29.0 i’%.Q “17-45 .
Education (years) 9.7) 2.1| 6-14
Experience (months) | 49.1 ) 64.4| 3-362

The data in Table II-A indicate that there are no significant correlations
between age, education, or experience and the criterion for Sample I. The
data in Table II~B indicate that no sipgnificant correlation exists between
education and the criterion for Sample II; significant oorrolations with
the criterion at the .0l level were obtained for age snd experience. There
are soveral possible explanstions for this linear relationship which was
found to extend throughout the entire range of experiance for this sample.

It may be that: (1) raters were unconsciously biased in favor of tho more
exporienced workers; (2) better workers tended to survive on the job while
poorer workers tended to leave or were discharged because of inanbility to
perform satisfactorily; or (3) worker proficiency continues to improve with
experience on the job, thoupgh it is unlikely that thoe learning period would
oextond to as much as 30 yenrs. Experience and criterion were plottod and
there was no evidence of a leveling-off of the trend line. Because any or.
all of these factors may have camtributed to the correlation, no correction
was made for experience., The significant correlation between age and the
oritorion is probably due to the fact that since the experlence range covors
30 yoars, there i8 a high correlation between age and experience. The data
indicate that the two aamples are suitable for test development purposes with
raespect to age, education, and experiences.

III. Job Descriptions

Samples I and IX
Job. Title: Clicking-Machine 0perator 6~62,056

Job Summar%: Cuts parts for various leather produots, such as gloves, boots,
and shoos from hides, skins, or fabricated material, using olicking machine:
Places material on cutting table of machine and positions appropriate die omn
material. Starts machine and drops arm onto die to out:material.v ‘ :

O
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Sample I -= Alabama and North Chrolina_

Work'Porformed: Spreads leather to be cut into parts of gloves over outting

bloock above which is a frooe-swinging, outting beam. Stretches leather and

inspeots it, feeling for thin places and other imperfeotiona such as holes,
s scars, or brandse.

s i
{

Solocts one of the dies provided (usually has from seven to twelve to select

- from) to obtain maximum cutting from the plece of leather. Places die over |
loather, pulls outting beam from right to left and presses trip lever vhich <
brings hanmer down with standard pressure on the die. Swings beam back to
right. :

Romoves die and places it bock on work table at left. Uses shears or knife
to cut through complotely any pert not sovered by the die, or pulls pleces
apart with fingors. Placos out plecos in spyropriato pile on table at right.
Solocts another die and continuss cutting process, or may use samo die for
sovoral outs bofore selecting anothor die.

Lo\ st e A

Eithcr placos cubt pieces of cach glove together in stecks, or places each
dif'forent cut in individual stocks, wratching to sce that tho separate stacks
aro prowing ob approximately tho seme rate to assure an equal number of
parbn at tho ond of the work poriod. '

Must boe able to soloct and place dio to obtain the maximum number of cuts
from a pioce of leather with a minimum of waste.

1o

Sammlo IT - Nissourl . ’

Wori Porformcd:  Hoads case-lot (work order) ticket attached to bundle of
hides to dotormine sizes snd quantitios of shoo parts Yo be mado; sclects
cutting dios accordingly. ‘ i

s st
A g TR

B
{

TN

Loys one hide flat on cubtting block of clicking machine, smooth (or hair
gido) up and carefully oxamines surface visually snd with fingerz to dotor-
mins characteristics and imporfoctions (e.g. blomishoe, thickuness, smooth-
nos3, grain, over-zll size, extent of areas found unsatisfactory or ugbblo
for the variocus shoo upper ports). '

Placcs cubting dio(s), solectively and succossively one at a time on the
positionod hide end in =a mommer that will utilizo the exsmined material to
tho bost. advantages. Grasps hondle of horizontally, rear-contered, pivotoed
ram-plate, swings it over the positioned die und trips the drive meohsanism
of the rem-plate by deprossing the control handle causing ram-plate %o
quickly descond (end rise) foroing sharponed die through the material.
Continues oyole of duties until roequirocment of case-lot ticket have been -
satisfied.. ‘ o S R B : I

! . . ) . . o o :
o . , L L : . , r
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V.

Ixporimontal Battery

All the tosts of the GATB, B-100l1l, were administered to the samples.

_Lritorion

Thoe criterion for Sample I conslsts of supervisory ratings in three broszd
categories. Broad category ratings in eaoh plant (Alabame and North
Carolina) were made by the Superintendent and the Foreman, after a con-
forence with the analysts. The two sub-samples woere regarded as comparable
with respect to criterion data sinoe the Persomnel Director of all the com-
pany plants stated that a good worker in one plant was about the same as a
good worker in the other plants. The broad category. ratings of each sub-

_ sample were combined for the final oriterion. This placed 19 workers in

the "high" group, 20 in the "middle" group, and 11 in the "low" group.

For computationnl purposes the qualitative ratings were convorted to quan-
titative scores of 60, 48, and 37, respectivoly. Supernsors in the
Alabama plent also placed workers in rank order, howover, since those from
tho North Carolina plant were not placed in rank order, the rank order
rotings could not be used for statistical analysis. Average hourly earn-
inge also were obtained for the Alabama and for the North Carolina semples,
but wore not used since esrnings of all workers in the sub-samples were not
obtained during the sams period of time.

Tho criterion for Sample II consists of rank ordor ratings converted to
linoar scoress. Vorkers in the sample group were listed in rank order by
tho dopartment foreman. Primary consideration in meking these ratings
was givon to quality and quentity produotion records. An indopendent
rating of the viorkers was made by the assistant superintendent. The cor-
relation between tho two sets of ratings was «865.indicating & high degree

of agroomont between the two ratings. Ratings made by the dopartment fore- -

mon wore used for validation purpogses because ‘it was believed that the
dopartmnent foreman was in a better position to rate the workers on quality
and quantity faotors. :

Statistical and Qualitative Anolysis

The data for theo two samples were analyzed separately and in combination
on the basis of both statistical and qualitative considerations. Means,
stondard deviations, and correlations with the criteria were caloulated
for tho aptitude scores for each sample separately. Means end stondard
doviations of the aptitude scores were also calculated for the Combined
Su.mple. -

Ae Statistical Analysis:

Teble III-A shows the means, standerd devmt:.ons , and Pearson product-
moment correlations (corrected for broad categories) with the eriterion
foi tho aptitudes of the GATB, for Sample I. Table III-B shows the means,
standard deviations, and Pearson product-moment correlations with the cri-

‘terion for the. aptitudes of the GATB, for Sample IX. Table III-C shows

the moans and stendard doviations for the. apt:ltudes of the GATB, for the

it
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comparasble to general working population norms with a mean of 100 and a

standard deviation of 20.
TABLE III=A

Means (M), Standard Deviations (o), and Pearson Product-Moment Co

rrolations

(Corrected for Broad Categories) with the Criterion (,r)

f6r the Aptitudes of the GATB

Clioking-Machine Operator 6-62.055
' Sample I -
Alabama and North Carolina

N-= 80

Aptitudes M } o | er
G-Intelligence 90,2 | 16.2 | 4 430%%
V=Verbal Aptitude 82.8 ] 12.7 | .338«
N-Numerical Aptitude 92.1 | 17.7 | +336%
S-Spatial Aptitude 97.5 | 19.7 | .282x%
P-Form Perception 90.1 ]| 20.8 | .318% | ,
Q~Clerical Perception | 777 | 17.2 | 4303% “
A=Aiming 8l.9 [ 15.0°} .302%
T-Motor Speed 8l.5 ] 18.1 { .278
F-Finger Dexterity -] 86.9]19.3 | .206%. .{
M-Manual Dextority 94.0-1 20.0 | +405%%

% Sipnificant at tho .01 level
* Significant at thae .05 level

TABLE III-B

Meens (M), Standard Doviations (o), and Pearsen Product-Moment Co

with' the Criterion (r) for the Aptitudes of the GATB -

Clicking-Machine Opevstor 6-52.055

rrelations

Sanple II
Missouri
N =386 .

Aptitudes M . oy
G-Intelligence ' 99,7} 16.6 | o371 |~ -
V=Verbal Aptitude "t 96,31 17.3 | £235 '
N-Numerical Aptitude [102.3 J-15.4 | .230%x
S-Spatial Aptitude - 1103.41 16.9 |.128
F-Form Perception | 98.4|18.7 |.107
Q-Clerical Percoption | $3.9}:

A-Aiming - o f.o97.2
T-Motor Speed . = | 90.7}
F-Finger Dexterity  {101.7
M=-Manual Dexterity 4 95.1

., % Sipnificant at the .
S % Sipnificantiat +the
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: ' TABLE III-C
Means (M) end Standard Deviations (o) for the Aptitudes of the GATB

Clioking~Machine Operator 6-62.055
Combined Sample '

. . N = 86
: _ e—
. Aptitudes M o
G-Intelligonce 94,2 18.5
V-Verbal Aptitude 1 - 88.4 | 16,2
‘N-Numerical Aptitude 96.4 | 17.5
S-Spatial Aptitude 100.0 | 18.8
P-Form Perception 93.5 | 20.4
Q-Clerical Perception 84,5 1.2
A-Aiming 88.3 | 19.0
T-Motor Speed , 85.3 | 1le.8
' F~Finger Dexterity 93.1 | 19.8
M-Manual Dexterity {  94.5 | 18.5

The data for Sample I, which appear in Table II1I-A, show that Aptitudes G and

M ocorrelate significantly with the -iriterion at the .01 level and Aptitudes

Vs, N, S, P, Q, A, and F at the .05 levcl. Aptltude S showa that the. higheat
meen score for this samples. v ‘

The data for Sample II, which eppear in Table III-B, ohOW that Aptitude N
. correlates significantly with the criterion at the .0l level and Aptltudes o
G end M at the .05 lovel. The highest mean scores in desoending order of '

magnitude were obtalned for Aptltudes s, N, r, and G, oo o

Table III-C, which presents means and standard dev1at10ns of the aptitudos:ﬁ
for the Combined Sample, shows that the hlghegt mean score wa.s obtalned for
Aptitude S. Y

"Be- Qualitative Ana1y51s:-

The job analyais 1ndicated thut tho folloW1ng aptxtudos measurod by the GATB
appoar to be important for thls occupatlon-,‘ P S . R i

'Intelllpenoo (G) - requlred in exerclslno 1ndopundont judgment in |
. selacting dies and in calculating nunber of cuts bofore. the actual.
- : cutting process; in meking oalculations regarding productlon re--;‘
. cords periodically during workday, and 1n 1earn;ng quality and .
‘ioharaotoristlcs of leather. . : A : :

ZS~opa ial Aptitude (S) - roqulred to detemnlne the bost selection of
.. dies for the differoant glove parts and:’ sizes, and the best placoment
. of those dies in’ relationshlp to. the given. plece of' iaather in order:
-_to dbtain the*maximnmfnumbervof‘cuts w1th . minlmum.of'waste._-.v.

T
§
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e Doxterity (P) and Manual Doxtority (M) - required to stretoh and

eather, @, placo, and romove dios speedily; to place cut

luﬂu‘r soctions in stacks quiokly, end to swing beam over die and pross
trigeer without lou of timo.

O¢ Belestion of Tost Noras:

On Uhe basis of the quantitative and qualitative evidence cited above,
Aptivudes O, 8, P, 2, P, and X wore omsidored further for inclusion in the

st aoma. tudes G, 8, P, and U, appoared to be important on the basis
of the job is data. Aptitudo S shows the highest moan score for Sam-
ple I Aptitudos 8, N, P, and 0, in that ordor, show the hizhest mean scores

for Sanple IIs sad Aptitude 8 shows tho highoat moan score for the Combined
Sunple. Aptitudes 0 and M show significant oorrelations with the critoria

for both sanples; Aptitudos 8, P, A, and F show gignificant correlations with
‘“ sritorion for Sanplo I. Aptitudes ¥V, N, and Q had correlations with the
eriterion asignificent at tho .05 lovel in Sample I, but these aptitudes wore
208 givon further considoration forinclusion in the test norms because there
sas o othor qualitative or quantitative evidonce of siga:‘,fg:oance.

Various conbimmtions of Aptitudos G, S, P, A, F, and i with appropriato =

ting sooros wero solootod as trial norms. Moans and standard devietlions
of tho Conbinad Sanplo () = 868) woro usod as guidos to sot cubtting scores
for those trial noras. Tho rolationship betwoon each set of triel mnorms
add tho dishotomizoed oritorion for oach sample and for tho Combinod Sample
was dotorninod by woans of the totrachoric corrolation technique. Tho reo-.
sults chowod that tho solootivo officioncy of norms consisting of S-80 and
X-03 (8-1001) was as good ns or botter than the solectivo efficiency of any
othor sot of norms tried for oach samplo taken soparately and the Combined
Samplo. Tho cutting scoros for Aptitude S end ¥ are each within 10 points.
of ono ptandard doviation bolow tho mean for the Combined Sample.

$

In addition to tho data for tho above montioned samples, data wore also

availablo for two other samples of workers porforming the duliss of Clicking-
. Xachix Oporator 6-62,055; ono oonductod by the Mimnescota Agency and ono con-

duotod by tho Wisoomsin Agoncy. An attompt was made to develop a single set.
of normas for Clicking-Machino Operators basod on tho dats from the four gams:
8 which wore available. A comparison of tho ‘qualitative and quanti tativo

data for thooe studies indicatod that Aptitudes G, S, P, A, F, and M w ‘arrented :

furthor considoration for inclusion in the norms. Various ? combinations - of
thoso aptitudes with appropriate outtingscores were selected as trial norms.
Tho solootive offioiency of ocach sot of trial norms was. determined for each
sanple soparately. No single set of norms resulted in good selective effi-
ciency for the four samples conbined. However, good selective efficiency .
was obtainod for each of the t wo samples conducted by the Missowi and’ North
Carolina Agencies and for these two studies combined. . Therefore, the data

for the two samples were used as the 'ba.s:.s for establish:.ng norms for 01:.ck-;, -

ing llnoh:lno Operator - 6-62.055.
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‘Tables IV=A anB. IV-B show the reolationship between test norms conaisting of

| The dats in +the above toble indicate a significant relationship between .

3
4
1
i
3
,‘ .
Kl

§

In order to compute the tetrachoric correlation coefficients between tho

norms and the criteria and apply the Chi Square tos®, the criteriam for tho
two samples were dichotdmized. For Sampls I, those workers who were in the ;
"high" and "middle" groups were placed in the high criterion group, and v
those who were in the "low" group were placed in the low criterion group. '
For Sample II, those workers who had a linear score of 42 or more were placad

in the high criterion group, all others were placed in the low criterim group..

Aptitudos S and M with minimun scores of 80 and 85, respectively, and the
dichotomizad critoria for Sample I end Semple II, rospecctively. Table IV-C,
vhich is a composite of Tables IV-A and IV-B, shows the seloctive efficiency

of the norms for the Combined Sample. Workers in each high oriterion.group

have been designated as "good workers" and those in each low criterion group .,
have beon designated as “poor workers." f

TABLE IV-A
Relationship betwoen Test Norms Coasisting of Aptitudes S and M
with Critical Scores of 80 and 85, Respectively,
and the Criterion for Ssmple I

Clicking-¥achine Operator 6-62.055

N = 50
Non-Qualifying } Qualifying ; e
Test Socores |Test Scores Total
Good Workers 11 28 39
Poor Workers 8 3 11
Total 19 31 50
Tiey = 64 | X% = 5.453
Oriat = +25 r/2 £ .01

the test norms and the coriterion for Sample I. »
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TABLE IV-B
'Relationnhip botween Test Norms Consisting of Aptitudes S and U
with Criticel Scores of 80 and 85, Respectively,
éand the Criterion for Sample II

Clicking-Machine Operator 6-62.055

N = 36
Non-Qualifying | Qualifying Total
Test Scores | Test Scores | ~ )
Good Workera 3 21 24
Poor Workers 6 6 12
Total 9 27 36
ry. . = 465 %2 = 4,167
tet *
0. —
O,y = <29 p/2 £ .025

The data in the above table indicate a significant relationship between
the test morms and the criterion for Sample IT.

TABLE IV-C
Relationship between Test Norms Consisting of Aptitudes S and X
with Critical Scores of 80 and 85, Resgectively,
and the Criterion for the Combined. Sample

Clicking~Machine Operator 6-62.055
N = 86

Non-Qualifying } Quelifying Potal
Tost Scoresse | Test Scores

Good Workers 14 49 ' 63

Poor Workers 14 9 23

Total 28 58 86
, . Tgot = #69 x? = 9,768
Trpot = +19 #/2 £ 005

The data in the above table indicate a significant relationship'betwé;;h‘Nﬁ‘\‘“~\

the test norms and the oriterion for the Combined Sample.
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Conclusions o

On the basis of mean scores, cdrrelations with the criterion, job analysis

data, and their combined selective efficiency, Aptitudes S and M vith mini-
mwa scores of 80 and 85, respactively, are rscommnended as B-1001 norms for o
tho occupation of Clickinz-Yachine Operator 6-62.055. The equivalent '3
B-1002 norms consist of S=75 and M-80. : : :

Determination of Occupational Aptitude Patterns - '

Vihen the spocific test norms for an occupation include two aptitudes, only

those occupational aptitude patterns vwhich include those two eptitudos with
outting scores that are within 10 points of' the cutting sooros established

for the specific norms are considered for that occupation. Tws 22 the exisi-
ing 23 occupational aptitude patterns meet these criteria for this study?-~h‘\\§~
These ocoupational aptitude patterns and their B-1001 norms for OAP-13, ,
vhich cmsists of S~-80, P-75, and M-75; and OAP~14, which consists of 8-85,
F-95, and M-90. The selective efficiency of each of these OAP's for this

sample was determined by moans of the tetrachoric correlation techmique.

The totrachoric oorrelation between OAP-13 and the dichotomized criterion

for the Combined Sample was .40 with a standard error of .19 indicating a
significant rolationship. The proportion of the sample screened out was «30
which is used in counseling for the occupation of Clicking-lachine Operator
6-62.056. The tetrachoric correlation between OAP-14 and the dichotomized
oriterion for the Combined Sample did not indiec: te a significant relationship.




