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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 Jjob 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 Jjob description presented in
this report. A description of the validation sample is also included.
(AG)

n




.
'

ED 061334

T

TECHNICAL REPORT

P

oxN

U.S. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT. POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.

STANDARDIZATION OF THE GENERAL APTITUDE TESJ;’FBATTERY

FOR

SEAMLESS<HOSIERY KNITTER (hosiery) ss+.72%5"

S - ’F0

Ue Se Employment "Service in
Cooperation with
Tennessee State Employment Service

-

'U. S. DEPARTMENT OF LABQR.
Bureau of Employment Securi
‘whshington,zs,,D;‘c)) R
. _Ootober 1958 7.

b




GATB ./

2182
Sunmoer 19

57

E

STANDARDIZATION OF THE GENERAL APTITUDE TEST BATTERY
FCR
SEAMLESS-HOSIERY KNITTER (Jo-sery ) &707P5 ~o/0

S /30

Summary

The General Aptitude Test Battery, B-1002A, was administered during the wook
of August 19, 1957 to 54 Komet Knitting Mechine Operators employed by the
Rockwood Plant of the Burlington Hosiery Compony, Rockwood, Tennesseo. The
oriterion ccnsisted of supervisory ratings in rank order. On tho basis of
mesn scores, corrolations with the criterion, job analysis date, and their

cambined selective efficiency, Aptitudes P-Form Perception, F-Finger Dexterity,

and M-lanual Dexterity were selected for inclusion in the test norms.

GATB Norms for Seamless~Hosiery Xmitter &34:995" = 5730

Table I shows, for B-100l and B-1002, the minimum acceptable score for each
aptitude included in the test norms for Seamless Hosiery Knittor &7 FPS5,

TABLE I

Minimum Acoeptable Scores on B-100l end B=1002 for S—/30

B-1001 ; B-1002 |
Aptit 'Minimum Acceptable T © § Minimum Acceptable
ptitude | Testa Aptitude Score || PTitude jleats Aptitude Score -
P |cB-l-a 78 P |Part s 75
CB-1-L , . : Part 7 L
F CB-1-0 75 F  fPart 11} - 70
CB-1-P| - | '} Part 12 o
M CB-L-M | 7% M Part 9 7 o
CB-1-N | Part 10 . A

Effectiveness of Norms ,

The data in Table IV indicate that 13. of the 20 poor workers, or 65 percent

of them, did not achiove the minimum scores esteblished as outting scores on
the recommended test norms. This shows that 65 percent of the poor workers
viould not have been hired if the recommended test morms had been used in the

selection process.  Moreover, 23 of the 30 workers who made qualifying test

scores, or 77 percent, were good workers. R




- 2 -
. TECHNICAL REPORT
. Je Problom

This study was conducted to determine the best combination of aptimdes and
minimum scores to be used as norms on the General Aptitude Teat Battery for
the occupation of Seamless-Hosiery Knitter -(;//05/.:-,-/-\7 ) & PH e PRS

A

II. Samg:le

The General Aptitude Test Battery, B-1002A, was adniristered during the week
of August 19, 1557, to 58 Komet Knitting Machine Operators employed by the
Rookwood Plant of the Burlington Hosiery Company, Rockwood, Tonnessoe.. The
tostod sample included as many of the 87 experienced workers on this job who
volunteered to be tested as the company could work into the testing
schedule. Of the 58 workers tested, 2 workers over 50 years .of age wWho
scored consistently below average on all the aptitudes and high on job pro=-
ficiency rating, one worker with a visual defect, and one worker for whom
criterion data were not available, were oliminated from the sample. Thus,
the final semple consisted of 54 workers (48 women and 6 men) . . :

Supervisors estimated the training period for 'Ehis_ Job to be‘from s8ix weeks____
to two monthse. ' B .‘ :

Applicants for the job must be at least 18 and preferably not over 35 years
of age. Previous experience is not necessary but desirable. Applicants

mast be able to read, write, and count. Other than the use of the Ortho- -
Rater eye examination which fails about 4% of all applicants, the main '

gelection device 1s +the inter'r;iew.

Table II shows the means, standard deviations, ranges, and Pearson producst- .
moment correlations with the oriterion for age, edusation, and expericnce.

| TABLE II

Means (M), Standard Deviations (o), Ranges, and Pearson Product-Moment
' Correlations with the Criterion (r) for o :
Agé, Education, and Experience ' , B

Seanmless~Hosiery Knitter C/ja.g,e}f‘) GPH TR
- . N=054 . ' Y T

M o | Range| o

Age (years) | 30.2| 6.8 1 19-441] .206

Education (years) Be4| 1.6 | 5-12 ] .150

Experience (months)| 26.6(22.4 | 5-94] .226
@:i_: Gowr
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Thore are no significant correclations with the criterion for ;éé;_é&ucation
or exporionco. The data in Tablo II indicate that this samplo is suitable
for tost dovolopmont purposes with respoct to ago, oducation, and exporionce.

III. Job Doscription

Job Title: Seamless-Hosiery Knittor (fss,cry) &ePd/s SRS~/ O

Job Summary: Operotes o battery of 13 to 18 machines that knit the leg, heel,
Toot ond toc of & number of hose in a continuous piece of tubing which is lator
separated at the proper place to make individual seamless hose recdy for the
toea to be looped Ly the Looper: Pulls hose from machine and inspects yarms to
detcot low or empty conese. Separates hose on hand and placece separated hose
over dozen racke Ties on and stacks yarn. Counts off 24 socks, ties string
around the dozen pairs and puts hose in bafge Maintains olean machinese

Records number of hours of work each day, and style and quantity of hose
produced. : ' I

Work.Performeds Checks -orders, size and line at the beginning of each shift by |
inspecting the machine order and by inspecting the completed hose for line and ,
size to detemmine the compliance with the machine ordert

Pulls hose from machinee Pulls hose from can with left hand when tension take= .
up rod is on high ocam and machine 1is reciprocating (in-head and toe) making sure
"5 or 6 high links have passed under drum pawl lug, since pulling hose from the
can at another time might result in a serious hand injurye. 'Grasps toe of hose
with thumb and first two fingers of left hand with the turn rollers parallel
with the operator. Points toe to the left, - Inserts point of scissors, held in
right hand, one inch from loose stitch near right hand gore between draw yarn
and welt. Pulls out loose end of draw yarn. -Grasps draw yarn thet has been
pulled out. and inserts soissors in loose stitoh where draw yarn came out and
outs about- 4 -stitohes diagonally toward toee Pulls draw yarn all the way out
and turns toe-overe Picks up large loose course next to welt with point of
~ scigsors and pulls .yarn out. Flips loose end of sock beck in can end places . . =
"pull threads in cane ' o ’ ' o ST TT—

'Inspeots ynfhs evény time hoaalia pullédvfrom maohi@e;to deteot}?gﬁ‘or.empty oongéi

‘Separates hose on hand. Grasps top of first sockton string of hose end pulls hose’

' " over left hand until thumb comes into toe, other fingers:extending into "top of

" next hose. ,Turnsvleft‘palm,tdward,operator'and inserts point of solssors in lboaé{

stitohes diagonally toward toes Turns left hand over with thumb_ pointing down .
81ightly and picks up.stitch next to welt and pulls yarn out. :Spreads.left-hand -
slightly so as to loosen remaining course, .Inspects and turns hose as they are .

. removed from hand and places separated hose on his: shoulder, Pulls enother sock

. over left hand, placing thumb and fingers as in:first sock and repeats the above’

*' operation for pulling until all socks in string have been separatede Places -

.’ separated hose over dozen rack.

.~ Shuts machine off if not making good hose and places defeotive hose over tension .
“'take-up operating lever if minor defeot and.over the cable adjusting sorews. over -
:~ the heel bolt rod if a major defects Minor defeots include the followings:  bad
v needles, bad sinker, broken slider, press off in heel or toe and press off in . ..
- leg or foqtozgngqr’defeotsgarpfsmash‘ups,,broken'parta'“maohipe;hungiup,\etOoW,éV"
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Ties on and stacks yarne. Shuts off machine if not stopped end breaks yarn from -
almost empty conee Takes off empty cone and sets new cone on pege Takes loose
end from new cone end loose énd hanging from tension aend ties together in over-

hand knote. Clips ends off about. one-half inch to lmote Stacks yarn by setting . :

on peg full ocone under low cone and ties tail of low comne and main strand of -
full oone with overhand knot. Clips ends off about one~half inch to knote

Gets yarn from bins at end of his set of machines and checks label on inside of
oone for ocorreot yard count and notifies aupervisor if bins are empty or yara
oount :lnoorreot. ,

Counts off 24 sooks and ties string in bow ]mot a.round the dozen (pair) and puts .
in 'ba.g. . N ,

Ties up bag with bow knot when order or lot is oompleted a.nd ma.kes out t:lokets _
‘putting down knitter number, number of dozen, and size in bag on lmitter and
master tioket and knitter number only on. 1nspeotion ﬁ.oket.

K e

‘Plaoces tioketed bag in designated plaoe a.nd replaoea empty ba.g in bag holder and
‘ties up and tickets waateo

- Starts machimes Checks all ya.rns to see if they ha.ve dropped out of yarn trip
stop tension and if so ‘resets stop motion by pulli‘nb up -on stop motion trip.
lever on left side of machine and pulling up on lever on the side of the stop

‘motion unite Plaoes yarn in trip stop tension before resetting stop motion by:
grasping yarn over oross rod with left hand; 'balclng yarn fork in right hand;
placing yarn across prongs in yarn fork; grasping yarn under . tension with left .

-hand; raising prongs of yarn fork over trip in the yarn trip stop tension;: pul].-

' ' ing yarn down slightly with left hand until yam:alides into the porcelains; -
"« releasing yarn from-yarn .fork and replaocing hand yarn fork on yarn: -rackes - Checks

. - Looke for bad needles and load upse ' Turns machine slowly and  turns maohine on ..
. and 1f 4t kicks off, flags machine, Watohes red aud white might to see tb.at
- - all maohines are running. S ‘

" Threads single reed body yarn through proper oha.nnela when a threa.d 'breaks. Flags‘;

.., machine if in’ need of double feed threa.di iZe

e Maintaj.ns olean maoh:lnes by oleqn;\.ng grease, li.nt, oil eto., from 1mproper areas
on the maohine. E ) , e : S A .

- o RSN N A ‘““——\;;;;_“‘

Reoords mzmber of ho!..rs of worl: eaoh day, style and dozen produoed. L

IV Egperi.me:rbal Ba‘bteq ‘ o I ‘

Sl

te.
- T

1int in tensions end finge¥s. Checks yamms on. both feeds before starting machine,

A.11 the taats of tho GM:B. ‘B-10024, warda‘dmihitatvergfd:"ié"if;zé‘f:‘sml)ié groupe i PR
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VI.

. kmitting room; tho head fixer has line supervision over the fixers and func-

~ The rank ordor ratings made by each head fixer were convorted to linear

* Mesns (M), Standard Deviations (g), snd Pearson Product-Moment Correlations

Do gmreme— it m ) e < s mte s meea o

Critorion .
The criterion oons}"’istod of rank order ratings,. converfod to linear scores.

Tho rank order aatinga wero preparcd by oach foroman and the head fixer for
each shift. Tho shift foroman hans line supervision over all workers in the

tional suporvision over tho liitters and is subordinate to the shift foremon.

In thp absence of tho shift foreman, the head fixer is somotimes delogated
the f'c_:remn‘s duties. n

Tho rank order ratings made by each shift foremsn were convorte-d to linear
scoros ond combined into ono distribution for a total sample of 54 workerse.

gsoores and combined into one distridbution for a total samp'\x.e OI 4Y WOYKkerBe
(one head fixer could not rate five of the workers on his shift because he
did not know them well enoughe) A Pearson prodwo t-moment correlation of «61
wns obtainod between the two distributions of linear Bscores. on the 49 workers
with two ratings. “Appligation of the Spearman-Brown Prophecy formula raiged  ~
that correlation coefficient to 76 for the average of the two sets of ratings. -
Considering this degree of agreement between the two distributions, a final
distribution on the sample of 54 workers was formed by computing average ‘
linear soores for each of the 49 workers rated by a shift foreman and a head
fixer and using the ome rating of the other five workers rated oaly by the
. shift foreman. o : : -

. “
[ o

Statistical end Qualitative‘-.knalysia. - e T \

A. Statistioal Analysiss -

Table IXI_shows the means, standard deviations, end Pearson product-
moment cofrelatioms with the criterion for.the aptitudes of the GAIB.
The means and standard deviations of the aptitudes are comparable to
general working population norms ‘with a mean of 100 and a standard

- deviatiod of 20. o | |

TABLE III

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

Sesmless-Hosiery Knitter (fos/€2y) oM 385
Aptitudses | e L ¢} " ]

G-Intelligence . | 77.8 |11.4 299%x | . -
V-Torbel Aptitude | 8l.0y1l.9].143 | = . SRS
N-Numerical Aptitude | 75.3. 14,7 (329« } . - A
‘s-Spatisl Aptitude | 79.9 114.1'1.115"

| P-Form Perception . | 80.9/}114.7 }.114.-

| q-Clerical Perception{ 86.0,110.0 -«057 -

i} K-Motor Coordination | 90.0 15.3 | «063

| P-Finger Dextority | 93.9 |18.9}.128 '} . -

| Manval Dexterity | 80.1 |1648 |.114 |

& the .05 leével
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 each within ten points of one. standard devia't:ton below the aptitude mea.n.

= 6 - -~

The highost moan scores in descending ordor of magnitude were obtained
for Aptitudes F, K, and Qe All the aptitudes have standard deviations
of less than 20, N

: oy
For a aample of 54 cases, correlations of .348 and .268 are signifioant é
at tho .01 level and the .05 level of confidence, respectively. Apti-

tudes G and N correlate signifioantly with tho criterion at the .05 %
level.

—_\T, 3
Qualitative Analysiss -

The job analysis indicated that tho following aptitudes measured by the
GATB appear to be importent for this occupe.t:.on:

Form Percoption (P) - required to. inspect yarn +to detect low or )
empty cones and to inspeot the completed hose for line and size %o
determine the compliaence with the machine orders.

Motor Coordination (K), Finger Dexterity (F), and Manual Dexterity
(i) = required to grasp and pull hose over hands during operation,

o separate hose, stack yarns, thread yarm through proper chsnnels
when thread breaks, and to tie up bags of socks when lot is completed..
Also required to olean grease, lz.nt, oil, etoc., from improper areas
on the machine,

-

Selection of Test Normss k\\\_~ '
Aptitudes P, K, F, and M were considered further for :anluaion in the toat

norma on the basis of the quantitative and qualitative factorsa cited‘aboves

All these aptitudes appeared to be important on the basis of job enalysis -
data, and Aptitudes K and F showed the highest mean scores for thel samples @
Although Aptitudes G and N had correlations with the criterion pignifioant

at the .05 level and Aptitude Q had a relatively high mean score, these
aptitudes were not given further consideration for inclusion in the test

norms because there was no other qualitatlve or quant:.tative evidenee of -
significences < :

Various oomblne.tions of Apt:.tudes P, K, F, and M w:.th appropnate A

cutting scores were selected as trial morms. The relationship between

each of these sets of trial norms and the dlchotomized criterion was o |
determined by means of the: tetra.ohorio correlation: technique. A comparie ; .7 -

_son of the results showed that norms consisting of P-75, F-‘?O, and, M-75 RS

had the best selecti.ve effic;ency for this sanmleo

In test development studn.es‘, an ettempt is made to develop a set of norms

such that the cutting score for each aptitude will be set at a f:.ve-point RN
soore level close to one standard deviation below. the- aptitude mean of the "~ ~
experimental sample. ~ Adjustments of cutting scores from ome standard: de-

~ viation below the mean are madeé to effect better Belective efﬁ.ciency of

the norms. ' In the ocase of this study, the aptitude cutting scores are

of the experimental semPle. '.'j;‘ S
s . o / S ',




VII.

VIII.

| 44 285, The equivalent B-1001 norms consist of P~75,

Concurrent Validity of lNomms

For the purpose of computing the tetrachoric correlation ooefficient
botween the tost norms consisting of P-75, F-70, and K-75 and the crite-
rion and applying the Chi Square tost, the criterion was dichotemized by
placing as close as possible to one~third of the sample in the low cri-
terion group. This was acccmplighed by setting a criterion critical
score of 43. Those workors who received a linecar score of 43 or more
wore placed in the high criterion group; all others were placed in the
low eriterion group. This resulted in 20 of the 54 workers, or 37 per=
cent of the ssmple,being pleced in the low criterion groupe

Table IV shows the relationship between test norms consisting of Aptitudes
P, F, and ¥ with critiocal scores of 75, 70, and 75, respectively, and the
dichotomiz=. 11itorion for Soamless~Hosiery Knitter & 8#.585, Workers in
the high criiorion group have been designated as "good workers™ and those
in the low criterion group as "poor workers." :

TABLE IV
Relationship between Test Nomms Consisting of Aptitudes P, F, and M
with Critical Scores of 75, 70, and 75, Respectively, and the:

T o e

i

‘Non-Qualifying } Qualifying
Tost Scores | Test Scores } Total

Good Workers , =1'1 - 23 ST B -1 T
Poor Workers | @ 13 = .7} 20 o
Total 24 30 54 . .
Yoot = o . xP=sam -
Trpet = 022 w2 025

The data in the above table indicate a significsnt relationship between =~ .

nE L

the test norms and the ‘eriterion’ for this sample.

Conolusions

On the basis of mean s/o"orés‘,:‘cdri-'elafions"Wiztﬁit'hé criterion,job .

analysis data and thpir combined selective efficiency, Aptitudes P, F, ' ¥

‘and M with minimum scores of 75, 70, and 75, respectively, are recome SR ’

mended as B=1002 norms  for the oocupation of Seamless-Hosiery Knitter—
F-75, end M=7T5..

Criterion for Seamless-Hosiery Knitter Cjaj.,e,.‘y)‘ ATA o".?s—' -

s ) 9;\54'3
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Determination of Occupational Antitudo'Pattern‘

Vhen the specific test norms for an occupation include three aptitudes,. only

- those occupational aptitude pattcrns which includo the . same threo aptitudos-
with cutting scores thatrare within 10 points of the cutting scores established
for the spocific norms are considered for that occupation. The only one of tho
existing 23 occupational aptitude patterns which meets these critoria for this
study is OAP-16, which consists of P-75, F-80, and M~-80, for B-1002.. The se-
leotive efficiency of OAP-1G for this sample was determined by means-of the
totrachoric corrolation technique. No significant relatlonship was obtained
between OAP-16 end the criterion for this experimental sample. Therefore, none
of the existing 23 occupatlonal ‘aptitude patterns is recommended for Seamleua-'*"
Hosiery Knitter &% 257 However, the data for this sample will be considered,

for future groupings of oocupatzons in the development of new oocupnticnal apti-;dV”?

-tude patterns.




