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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 Percepticon; 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 aide in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar o that shown in the job description presented in
this report. A description of the validation sample is included.
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Surrmary

The General Aptitude Test Battery, B-1002A, was administercd to a sample of 45
women employed as Spinner, Ring Frome at the Dixie Mercorizing Company, Chatta-
nooge, Tennessee and to a sample of 15 women eaployed as Spinner, Ring Frame av
the Hyde Parik Mills, Covington, Tenncssos. The two gamples wore combizod meking

a total sample of 60 womem. The criterion used for each semple consistecd of rank
order supervisory ratings. On +ha basis of mean scores, staxndard deviations, ot
correlations with the criterion and job amalysis data, Aptitudes P-Form Perception,
E-}otor Coordination, F-Finger Dexterity, and l-lanual Dexterity worxe selected for
inclusion in the test normse

GATB Norms for Spinner, Ring Frame gao esg . — <-g53°

Table I shows, for B-1001 arnd B-1002, the minimum acceptable score for each
aptitude inoluded in the test norms for Spinner, Ring Frame 6-19.04l.

;

TABLE I

Minimm Acceptabls Scores oz B-1001 and B-1002
for Spimner, Ring Frame . 32,885

B-1001 . B-1003
. Minimme Acceptable . Minimum Acceptiable
Aptitude | Tests Aptitude Score Aptitude } Tests Aptitude Soore

P CB-1-A 70 P Part 5 70
CB-1-L Part 7 |

T CB-1-G 75 K Part 8 80
CB-1-K

F CB=1-0 80 F Part 11 75
CBw1-P _ Pars 12

M CB=1-Y 90 u Part 9 | 85
CB=l=N Part 10

Effectiveness of Norms

The date in Teble IV indicate that 11 of the 20 poor workers, or 55% of them,

did not achieve the minimum scores esteblished as cubting scores on the recoxmmended
test nmorms. This shows that 55% of the poor workers-would.not have been hired if
the recommexded test morms had been used in the selection precess. Moreover, Il

of the 40 workers who made qualifying %est scores, or 78% of them, were good
workers,
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TECIGIICAL TEZPCORT

Problex

This study vas conducted to determixe the best combiraticn of aptitudos ard
minimum scoros to bo used as norms ox ths General Aptitude Test Battery for
the occupation of Spirmer, Ring Frame .ws2.285 .

Ssaple

The GATB, B-10024, was admninistered during larch and August 1953 to o samplie

of 60 women cmployod as Spinner, Ring Froamee. Forty-five of the women wore
employed et the Dixie Mercerizing Compsry, Chattanooge, Temmessee. Thoy were
selected from a group of 125 mames which represented =il the Ring Spirnsrs at
this companye Out of tkhis group, 1CO women, who represcuted the first and
second shift crews, were selected. These names were arranfed in alphabeticel
order and then, where possible, every other neme was selectoed to moko a total
of 50 vomen. Only 47 of these wcunen reported, and two of that number wore
oliminated because of their irebility to cope viith paper-and-pencii testus, which
loft a sample of 45 in this groupe The remz2ining 15 women were employed at the
Hyde Park Mills, Covington, Temnessee. Here the sample was selected from
personnel who kaed varying degrees of job performence and a willingness to

participate in the program,

On the job trairning is given et toth plants. At the Dixie Mercerizing Company,
the traiuning period lasts approximately 6 months. Ry this time the Spinner is
tending en assipgned rumber of machinese At the Hyde Park Xills, there is en
organized training plen under & traired iInstructor foxr & period of 8 weekse -

Since the job duties, performance level, and criterion deata as well as the age
and education charasteristics of the two groups were found to be gquite similar,
they were combined to meke one sample of 80 women engaged in the occupation of

Spimner, Ring Frame.

Table II shows thée means, standard deviations, ranges, Pearson product-moment
correlations with the criterion and the standard errors of correlation for age, -
education and experience for the sample of sixty Spinners, Ring Freme.

TABLE II

Means (M), Standard Deviations (0), Renges; Pearson Product-
lloment Correlations Witk the Criterion {r), and the
Standard Errors of Correlation {%r) for Age, Education, and Experience -

Spinner, Ring Frame 632.885

K = 60
¥ c Range r Or
Age (years) 3241 6.9 18.45 | 007 { .129
Education (years) 9.2 2.0 5012 | 061 } .129
Experience {months) }101.8-.} 69.2 -8=307 | .247 | .122
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The data in Table II indicate that thero is ro sipgrificant corrolaticn titwesn
age, cducation or experience and the criterion. Tho semple does not apperr
to be particularly homogeneous With respect to any of these variables. Two of
tho 60 wamen in the semple had only a 5th grade education. However, since
their GATB test scores appear to be comparable to the rest of the workers,
they were included in the {inal sample.

Job Doscription

Job Title: Spinmer, Ring FPrame 682.835-

Job Swmary

Tends and keeps in constant operation a group of ring spinning machines (severzl
hundred spimming units) which spin thread out of roving (cotton fiber). Replace:
exhaust bobbins of roving in the creel, rapidly repairs ends of yarn that break

in the mechines, and frequently oleans 1lint and dust from parts of the machires.

Work Performed:

Inspects the machines: Walks around the machines watching their
operaticn closely, in order to detect btroken strands of roving,
or yarn; to detect scounulation of lint on various parts of the
machine (particularly the lap-stick as ax indicator of broken
yarn); and to note when a bobbin in the creel is running out o
rovinge

Creels the roving bobbins: Observes a bobbin nearly exiwausted of
roving; 1ifGs the spent bobbin and skewer from the frame and lays
the bobbin aside; picks up a full bobbin of roving from & stock on
top of the machine, carefully selecting the proper bobbin for the
spinning phase (mekes such a determination by observing the color
of the point visible en the ends of ths bobbins); unreels the tail
of the roving from the bobbin until the full~todied portion of the
roving is reached; manually fits the full bobbin of roving onto the
skewers and replaces the skewer snd bobbin in the frame; twists the
tail of roving onto one of the ends feeding into the drafting unit
of the machine, thus replacing the spent bobbin in the creel.

Pieces up ends: Observes the spimning uvnits to determine if a break
in the yarn has occurred; stops the rotating motion of the bobbin, if
bresk in yarn has occurred, by pressing the thumb and, forefinger of
the left hand against the bottom of the live spindle; locates the
broken snd of the yara on the bobbir and unreels scme yarn from it
with the right hand; thresds the yarn through the pig-tail guide and
pulls it down so that the end of the yarn is grasped in the palm of
the left hand (that portion of the left hand not holding the live
spindle); keeps the strand of yarm taut with the left hand while
hooking it under the rirg traveller with the fingers of the right
hand (the yvarn is forced down and under the ring traveller by press-
ing it down with the fingers at a point between the pig-~tail guide
and th® bobbin); removes the left hand allowing the spindle to

4,_.\. T

m———



rotele; brecks off tho ond of tho yern so that approximately cne-
half inch is protrudirg betwecern tho thunb and forefinger of the
rirht hend; carefully aims tho end of the yarn so that it becomces
engaged with tho othoxr end of the broken yarm protruding turouch
the drafting unit (irmodiztely upon contact, the two strands of
yarn automatically join together ond arc pieced up)e

Cleans the machines: Performs the following clearing duties in
removing excess lint and dust from various parts of the machine,

Picks the beards: Mermally lifts clearer board and remcves
lint from undorside by rubbing off with hands and fingers;
replaces board over en adjacent spinning unit.

Cleans rollers: Cleans the drafting unitis, exposed throush
the lifting of the clearer board, by rapidly moving a srmeoll
hand brush back and forth between the rollers vo remove the
acoumlated lint; returns clearer board to original position.,

Cleans lap-stick: Manually lifts lap-stick from its positioen
in the machire end cslides it through the ¢losed hands to removs
the accumulated lep; stuffs the lep in apron pocket and replaces
lap-ztick in machine.

Brushes rings: Guides an L-shaped brush rapidly betweea the
rotating bobbins to remove lint and dust from the ring bar
extending the length of the machines (carefully avoids break-
ing the yarm on the bobbins with brushing movements).

Performs other less detailed or less frequent cleaning jobs
such as removing lint from the top of the machines, :

May stop the machines for doffing (removal of filled bobbius).

Experimental Battery

Vo

All of the parts of the GATB, B-1l002A, were administered to the sample groupe.

Criterion

The criterion at the Dixie Mercerizing Company, consisted of rark order
supcrvisory ratings. The two shift foremen, who are the immediats super-
visors of the 45 persons tested, each made soperats ratings. The general
foreman, who is the supervisor of the two shiftt foremen, end who is also in
fairly frequent contact with the individual workers on the Job, prepared
edditional ratings on these workerse The three seks of retings wers then
pooled in a ¥give and take" discussion held by the general foreman and the
“wo shift foremene The pooled rank order ratings were converted to linear
scores for computational purposes.

Tho criterion at the Hyde Park Mills consisted of rank order ratings made by

the Persomel Director who had scme to know the workers by actual observation

oa the Job and threugh roubine disoussion with the immediate foremen of the
rkerse The rank order ratings were converted to linear scorese

0



Both cots of linoar scoros woro coxbinod into a singlo distribution for <The

ontiro semple of 60 Ring Spinners. The 4
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ribution of 60 linecr scores was

cmployod for tho computation of poarson product-nament corrolation coofficlents
with tho distributions of aptitudo scores, and was subseguently dichotozized to

ovaluate the test normse

Statistical and Qualitative Analysis

Table IT shows the meons, standard doviations, Pearson product-moment correlations

- compute tetrachoric correlation coefficients and apply the Chi Square test to

wict the criterion end the standard errors of correlation for the aptitudes of
the GATB. The moans and standard deviations of the eptitudes are ccmperable to
general population norms with a mean of 100 and a stardard deviation of 20,

TABLE

II1

Means (), Standard Deviations (0), Pearson Product-lMoment Corre-
lations with the Criterion (r), and Standerd Errors
of Correlation (Or) for the Aptitudes of the GATB

Spinner, Ring Frame S582.885
N = 60 |

Aptitudes ¥ o] r Op
G-Intelligence 83.9 | 12.8 «095 | .128
N-Numericel Aptitude 81l.0 | 13.4 «139 | .127
S-Spatiel Aptitude 87.6 | 15.1 «038 }.129
P-Fornm Perception 87.6 19,3 «020 «1Z2S
Q-Clerical Perception 91.1 | 13.3 «050 |.129
K-Motor Coordination S4.,0 | 1660 «399%x| 4109
F-Finger Dexterity G509 | 1643 188 {125
M-Menual Dexterity 98.6 [ 17¢5 .379**' o111l

*¥Significent at the .0l level.

The statistical results were irterpreted in the light of the job enalysis data.
The job analysis indicated that the Ifollowing aptitudes measured by the GATB

appear to be importent for this occupation. ... .

—_—

e ——

P = Form Percepticn = needed in the inspection tasks of detecting broken
strends end Llint on parts of the mmchine as indications of malfunctionirg

of the spinning processe

K - Motor Coordinstion - involved in threading the ends of the yarn through
The guide wire and ring traveller and piecing the ends of the broken yarz
together; also in guiding the c¢leaning brush in brushing ringse Uotor
Coordination is necessary for the precise rapid band movements im Urushizg
operations and in replaesing bobbins

-
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strends of roving and to twist
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M - Manual Dextority - involvod in hondling end fitting boboins in croeling;
in monipulating pobobins and yarn in piecing up ends; and in removing and
replacing various parts in the rapid and continuous cleanizg operations.

The data in Table III indicate that the highost mean scores were obtainod for
Aptitudes M and K. All of the aptitudes have standard deviations of less than

20,

Then N = 60, correlations of .331 and .255 are significant at the .0l and .05
levels of confidence, respectively. Aptitudes K and I corrclate significantly
with the criterion at the .0l level.

On the basis of job analysis data, high mean scores ard significent corrcletions
with the criterion, Aptitudes K end ¥ were included in the test norms. Althouzh
Aptitude F doos not show a statistically significant correlaticn with the critorion,
it shows the fourth highest mean score for this sample and appears to be important
for successful performence of tho duties of this occupation on the basis of job
anslysis data. Therefore, Aptitude F was selected for inclusion in the test

norms. Aptitude P was included in the norms on The basis of job analysis dota

end slsn because it increases the predictive velue of norms which include

Aptitudss K, F, and K.

The minimum scores for Aptitudes P, K and F were set at one standard deviatioca
below tho mean scores and rounded to the nearest five point score levels. The
minirum score for Aptitude M was set at one standard deviation below the =cen
and rounded to the higher adjacent {ive point score level. Setting cuttirg
scores at these levels yielded the best selective efficiency for the norms and
resulted in critical scores of 70, 80, 75 and 30 for Aptitudes P, X, F, and X
respectivelye.

For the purpose of computing the tetrachoric correlation coefficient and Chi
Squere, the criterion was dichotomized so that those workers who were ranted
in the lower one-third of each sample were placed in the low criterion groupe
Those workers who were ranked in the upper two-thirds of each sample were
placed into the high criterion groupe.

Table IV shows the relationship between test norms consisting of Aptitudss P,
K, F and M with oritical scores of 70, 80, 75 and 80, respectively and the
dichotomized criterion for Spinner, Ring Frame 682.885_. Workers in the high
oeriterion group have been designated as "good workers"™ and those in the low
criterion group ss "poor workers."




Rolationship Betwracn Tecot lormir Coruicking of Aptitudes
P, X, F, and 1 with Critical Scorcs of 72, &0,.75,
and 85, Respectively and the Criterion for
Spinner, Ring Framo %52.860

¥ =60

Non=Qualifying Qualifying T o‘E al
Tezt Scores Tast ocoros

Good Workers | g - 31 46
Poor Workers 11 e 20
Total 20 40 €0

—_— 2 _ -

Tigp = 52 X° = 4.959

Orpor = 22 P2 &£ .025

The data in the above table show a significant relationship 'between the norms
and the criterion for this sample,

Vil. Conclusions

On the basis of job analysis data, mean scores, correlations with the criteriom
and their ccmbined predictive efficiency, Aptitudes P, K, F and i with mirimum
scores of 70, 80, 75 and 85, respectively, are recommended as B-100Z2 norms for
the occupation of Spinner, Ring Frame 682.385 . The equivalent B-100l norms
consist of P=-70, T-75, F=-80 ard M-S0,




