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ABSTRACT
The DUnited 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 Aptitunde; 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 only for jobs 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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GATB #721-. ;;
B smmnmzanon OF THE GENERAL mnum TEST BATTERT '
"~ FOR .
Tum-r.uma OPEBATOR 4-78.021 -

: »5{3-263 or S»33 .

Sumnary
. The General Aptitude¢ Test Battery, with the exception of Part E, was o
- administered to 36 male Turret-Lathe Operators 4-78.021 employed at the Vinco
2 Gorporation, Datroi'b, Michigan. ZHank order ratings by foremen were used as .
. the' criterion. The aptitudes included in the norms were selected on the
basis of statistical analysis of the data together with an analysis of job

. requirementse ' The dptitudes selected were Intelligence (G), Spatial Aptitudel
(8); Form Perception (P), and Mamal Dexterlty (M) . .

L GATB Norms for Turret—]’..a'bhe Operator 4—'78.021 ¢ B-26‘3 or 5'33

T Table T-shows ‘the min1mmn acceptable scores for each aptitude included in tha
R test narms for Turret-lLathe Operator 4~78.021. -

. THEI SR _.
l[:’mimum Acceptable Scores for - 3-263 or 3-33 S

o | gptm:de, Tests | Minimum Acceptable Aptitude Sc_ore

~=...+ | @  tfcBam | . . 8
T I I T S
] ooleBaAe | :

s |lemawx | - 8 ..

| CB-1-H
) P :|cRa.l - 85
: feeaa | R
¥ . |cBa-x | . 85 . )
-’ CB-1¥ -

Effectiveness of Norms

. The date in Table:V indicate that 9 of the 12 pocr workers, or 75% of them,
. did not achieve the minimum scores established as. cutting scores on the .
. recommended test. ncmns. ‘This shows that 75% of tl;e poor workers would no
i-"process. l[oreover, 19 of the 22worke ‘qualifying test Scores
;--86% ‘were good mrkers. B
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: I. Problem

This study was conducted to determine the best combination cof aptitudes .
... and minimum scores to be used as norms on the General Aptitude Test Bat-tery
-+ for the occupation of Turret-Lathe Qperator 4~78.021,

. The tested sample consisted of 36 male Turret.lathe Operators 478,021 fron
-" the Vinco Corporation, Detroit, Michigan. These workers, tested during . -
" the period June 10 through June 25, 1952, represent all available employees
. in this occupaticnal classification in this plant. The training period
_ for operators with no previous experience is from six months to a year. .
-~ Personal interviews are used by the company as the basis for selecting
 employees. Although not a strict selection requirement of the companyy
_ completion of the tenth grade is considered desirable with high school
- graduation preferred, - Also considered desirable, but not absolutely
- necessary, is some training in machine shop practice, preferably in the
setup and operatiom of a turret lathe, ,

- Table II shows the means, standard deviations, ranges, product-manent s
correlations with the criterion, and standard errors of comlat:.on for :

age, education; plant experience and total experience.
TARE II o

Means (M), Standard Deviations (o), Ranges, '
. Product-Moment Correlations with the Criterion (r), and
the Standard Brrors of Correlation (o) for Age, Education, Plant
Experience and Total Experience

Turret-Lathe Operator 4-78.02

e K =36
; M o Range r- Cp
... | Age (years) 33.8 765 | 24=53. | =el7 | 16
... | Bducation (years) 1067 1.5 - 8=13 0l3 a6 |
Plant Experience (months) 2.4 23.0 1-100 «08 a6 It
Totsl Experience (months) 7802 3;.4 30-144 a1t ”,16: .

The data in Table II indicate that neither age mor. education acts as &’
.. gelection factor and that employee ratings (the criterion used) were not
. "_fj;';i;}inﬂ.uenced by the age, education, or experience < t.he workers
]]jj:‘,f:f;l:__Job Descriggion ) e :
{:1 Di0.T. Title end COde° 'rurretox.athe’ape tor 478,021




i-B, -Job Summary: Sets up, adjusts, and operates a turret lathe with

' hexagonal and special cross sliding turrets which semi-automatically S
perforn a cycle of cutting operations (voring, counter-sinking, driliing, .
rabbeting, facing, turning, routing, etc.), to a machine alumirur and .

.magnesium castings and hardened steel forgings or steel bar stock (40

' or higher Rockwell reading)e. May maciine from one to a few lundred
parts per setup. A
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' Work Performed

Sets Up Turret Lathe: Examines blueprints and process sheets (the latter, f
if available) to determine type and sequence of machining necessarye.
‘May remove cross sliding turret by loosening set screws with a wrench
and lifting it off post. Cleans metsl chips and other foreign matter i
from machine with an air hose, hooked wire and/or brush. Selects proper. ' .
type turret on shelf near the machine or may exchange old turret at tool
. erib. Selects cutters (carbide type) and gauges necessary for the job
by calling for them at the tool cribe (Job usually consists of four .
‘4o six cuttirg operations.) May return the old cutters and gauges, May ..
gharpen own tools or request todls already csharpened and dress them with .. .
a hone. Inserts new turret on post and tightens in place with set
screws., Inserts proper cutting tools in their proper stations on turret
and sets them in place by tightening the jaws on chucks or by tightening @
‘get screws., May remove face plate, chuck, or collet and exchapge it at - -
the tool crib for the type required. Sets new one in place on the L
machine. Sets cross-slide and hexagonal turret carriage siops to the U
1imits desired for each cutting operation, using diai indicators, indexes <
 and other gauges and measuring instruments as guides for 3maginary angles =
and depth of cuts. Sometimes the first article ic machized without o
‘stops, its dimensions obtained by closely centrolling the action of each "
cutter by hand indexing and frequent measurement of the work with proper .
gauges and measuring instrumernts. Each feed stop may then be set where
the worker stopped machining the first arvicle. Also, scmetimes 1t is e
necessary to hand feed certain eubtting cperaticns to prevent the cutting -
. toole from burning or brealking. Selects appropriate spindle and feed S
. speeds for each operation. 0ils turret lathe by filling reservoirs S
and by oiling bearings with an oil can. Checks, and if necessary, fills .- o
coolant reservoir with soda ash zni water. Sets turrets in position: SRR
40 begin the first cutting operatione '

Operates Turret Lathe: Loosens collet or chuck jaws or removes mts
on a face plate with a wrench., Inserts bar stock or part between jaws
and tightens with a wrench. or replaces nuts or studs of face plate and
tightens with a wrench. May balance face plate and part by tightening '
or loosening nuts that control position of weights, If bar stock is
used, pulls out bar stock from collet jaws and sets the protruding end
by tuming a hend wheel which contrdls ‘the stop and pushes the end back
until a proper length is obtained.. Tightens the jaws of ‘collet witk a
~ wrench to hold sbock in place - Pushes -electric switch to-start in- -~ -
cveratim. May turn on valve to.start flcw of coolant, - Moves cutting
' : Engages clutch starting - .7

toois to position near beginming .of ‘cut
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spindle rotation. Engages clu'ch starting feeding mechanism or hand
indexes and feeding. Observes cuvtting operation., Withdraws hexagonal
or cross-slide turret from working position by tumrming a hand wheel or
moving a lever. Checks cut. Botates (indexes) hexagonal or crosse
slide turret to new position to present appropriate ‘ool for each step
in the cycle of operations. At the completion of cycle of operations,
stops the flow of coolant and may make a complete check of the oper-
ations with proper gauges and measuring instruments as well as by sight
and feel to insure that an acceptable job has been dane. Msy adjust
tocl or indexing to conform to specifications and resume the operation
' or operations required. Stops machine spindle rotation and moves the
' ‘turrets out of the way. Loosens nuts or jsws and removes the part
¢ . except when bar stock is used, brings the cut-off tool into position
- : and engages feeding mechanism until the part drops. May file off burrs *
‘| of finished piece with a file, Picks up finishad stock end places in a e
" I'baxe Repeats cperations if more tham one part is required.

T

. Physical Demands: Constant standing or walking; frequent lifting of N T
' metal parts to fasten to cbucks (usually under 10 1bs.) &nd occasionslly i
. chucks, face plates and turrets (under 50 1bs.); frequent use of either
. one or both hands to grasp hand tools, parts and measuring devices;
. frequent use of finger tips to determine smootlmess of cut; frequent :
use of eyes to read blueprints, process sheets and measuring instruments -
. - and 1o observe machine operation and make adjustments; keen hearing to . .
" . detect machine malfunctioning; and maintenance of a high working speed
" | to keep up with production. ‘ ' T

Working Conditions: Working around others on the inside; adequate
1ighting and ventilation; fairly noisy with machines occasiocnally . -
' emitting a high-pitched screeching sound; frequently sprayed with drops
" of soda ash and water or oil; may get grease; oil and dirt cn hands

- and clothes when setting up, adjusting, or operating machine tool; and
footwear may soak up oil fram floore :

Hagards: Possibility of injury to feet by dropping tools, jigs, or

fixtures; may injure fingers and hands if caution is not used in setiing
.. up, adjusting, and operating machine tool; some possibility of electric -
", ahock if care is not taken to keep breaker or switch boxes clesed at =
all timea; and may be subject to skin rashes from contact with coclante.

. Responsibility: Some responsibility for machines with estimated values

. from $4,000 to $10,000; full respansibility for machined parts valued S

. from 85 to $500. Responsibility for saféty of othsrs when working
with magnesium. o

 Promotian Policy: May be promoted from Chucking Lathe (Automatic Turret=—
" Tathe) Operator and given additional training. Seniority and potential -
 ability are the major selection factors for trainees obtained throvgh ,
. promotional sources, Skilled workers are recruited from outside sources. - -
Skilled turret-lathe operators may b promoted to & position of foremamn -

or to a job as a Hand Screw Machine Oparator in a tool room, providing - -

e 1zbor agreements with the workers in the tcol room do not conflict with .
l-El{llC such proceduress Co LA T e T

L
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I, Enowledge and Skills Bequired: Must know how o read and interpret -
mechanical blueprints and process sheets: know how to set up and adjust '

a turret lathe; know how to sharpen and dress cutting tools; know
, # o " proper spindle and feed speeds for various types of metal-cutting
I operations; know what cutting operations require a coolant and which
« must be cut dry; be familiar with the use and application of variovs
L chucks, igs, or fixtures, and the various types cof gauges and measuring
s instruments used on turret lathe operations. _

‘- g Should be able to work accurately to close tolerances {as close as 1/8 .
20 of a thousandth of an inch); be able to determine quickly from a blue~ ‘' °
A . print and process sheet the cuts to be performed, sequence of operaticn,
:‘ _ and types of cutting tools to be used; be able to make the setup on a
c turret lathe quickly and accurately; be sble to read the various types
S of measuring instruments and convort the readimg to the decimal md:lnz

¥ . - onthe Blueprint.
Je Aptitude Fac-t.ors )

Manual Dexterity: To set _up, adjust, and operate machins. ,
Intelligence: To undsrstand and follow complex instructioms and to ;
' make decisions,
Spatial Aptitude: To read and understand blueprinis and relate this
understanding to the setup and adjushent of the

machine toole

N Form Perceptionz To note whether:cutting operations are progreesing -
e properly and to inspect the finished parte .
Finger Daxterity: To use precision measuring instruments.

" IV. Experimentsl Battery
. A1l of the tests of the GATB with the excep‘b:\.on of Part B, were aduinistered
+0 the sampie groupe _

Vo Criterion

of the 36 workers involved in the study, 18 worked on the afternoon shift
- and the other 18 were on the day shift. The workers in each group were ’
- ranked by their foreman an quality and quantity of work. The ranks for = -
~:- each group were then converted to linear scores and the two groups ccmhd.ned;_
" . by considering all of the obtained 1:!.near scores as one continucus dis— -

- tributions
. Statistical and Qualitativ al

. Table III shows the means, standard deviations ’ product-moment correlations’
- with the criterion and standard errors of correlation for the aptitudes of
. the GATB. Tsble IV shows ths means and standard devistions, standardiged
:. mesns end standardized standard deviations, product-moment correlations
;. ‘with the eriteriom, and standard errors of correlation for the tests ot_vtln

v ‘l‘he means and atandard deviat:lons of ﬂze aptitudes and atandardi:ed mns
" and standard deviations of. the tests are comparable to gonml popnlation
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TAEBLE IIX

Means (M), Standard Deviations (o), Product—llment
Correlations with the Criterion (r) znd Standard Brrors of Com-
lation (op) for the Aptitudes of the GATB
Turret-Lathe Operator 4~78.02. -

N =36

Aptitudes R R G c r Or

G - In‘belligence - .- 1028 16.8 - 019 . .16
V - Verbal Aptitude © 954 1se4 00 17
N - Numerical Aptitude . 101.5 ‘179 | 08 -| A7 | .
P - Form Percaption 9844 18.8 37 14
Q = Clerical Perception 85.0 | 13.9 =09 .| 16
A - Aiming 82.5 17.8 | 36 14
T - Motor Speed 8504 1909 : 028 015
F - F:Lnger Dexterity . 97.0 16.1 12 16
M - Manual Dexterity 107.3 | ol 09 16

TAHIE IV

Means (M), Standard Deviations (o), Standardized
_ . Means (M'), Standardized Standard Deviations (') Product-Moment
" ... Correlations with the Criterion (r) and Standard Errors of Gorrelation
F i (cp) for the Tests of the GATB
c | " Turret-Latha Operator 4—78.021
N =36

Tezts - M -4 M ot r Op

% | A = Tool Matching | 08| 5.5 | 99 {19 | 042 | 34
LN B « Name Comparison 56,0 . 13.9° 85 14 =609 P 1Y
. | 0 = H Markings 373 6.7 82 |18 | 42 P VA

21D - Gomputa‘bicn - %04 605 100 17 004 017
NP - Two-Dimensional Space B b 22,5 - 6.6 l10¢ 16 40 8 73

’ G = S"ﬂed = | 12866 2305 . 86 23 | 27 1 e15
:|H - Three-Dimensional Space 2001 | 668 108 |20 | 27 | o15
‘11 = Arithmetic Reason- PSR I 906- ‘ .302? 105 19 ou 016

- 1d = Vocabulary C S ‘ 18.6 - 6s7 | 95 14 00 | 17
1K = Mark Making ] 64 i} 8.2 ] 87 |17 | <24 | 26
i |M=Place . .. =] 9337 (- 8.3 112119 | A2 | <16
*" |N = Turn : e ) 996l | 967 95 {22 | O3 .| A7
"1 |0 - Assemble i . b o27e5 0 347 99 |16 | 408 [ W17
© | P «~Disassemble . i . o [-2TeF »,;3.0 Q4 1 A7 1416 | 26
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The aptitudes with the highest means are M, S, G, N, and P, respectively.
' The aptitudes with significant. (.05 level) correlations with the criteriom
are P and A (see Tahlé III)., The aptitudes measured by the GATB which
appear to be. related. to: job performance on the basis of the Job analysis

. - {see section,III)-are G, S, P, F, and M.

Loy el ae

a3} - Aptitudes G, S, P, and M were selected for inclusion in the norms on the SN
. basis of their relatively high means and their importance as indicated by == -
the job snalysis, (Aptitude P also has a significant correlation with the o
' criterion.) Aptitude N has a Telatively high mean, but was not included o
© ¥ gince it does not have'a significant correlation with the criterion, nor was T
-~ 1. it identified as important from the job anslysis. Although Aptitude A has -
1. . . a significant correlation with.the criterion, it was'not included because V)
" 1t does nob heve a high mean, was not identified as important from the Job L
i . analysis, and does not add to the selective efficiency of the norms. Aptitude :
” F, identified as important from the job analysis, was not included because | .
“ - it does not have a high mean or a significant correlation with the crlterion.i g

oo hie SRR

I R e e S T X e

.3 The cutting scores for Aptitudes G, S, and M were each set at one standard . -
- deviation below the aptitude mean and rounded to the nearest fiveepsint c
. intervel. The cutting score for Aptitude P was set at approximately five
points above one standard deviation below the Aptitude P mean since this
. upward adjustment results in an increase in tle predictive efficiency. ,

Tahle V shows the relationship between test norms comsisting of Aptitudes G, ' -
S, P, and M each with a cutting score of 85, and the criterion witha , -
critical linear score of 43 The critical criterion score of 43 was chosen -
" because this is the point below which X1/3 of the sample fslls., Workers im
& the high eriterion group (upper two-thirds) have been des ted as “good -
et workers® and those in the low criterion group (lower third) as ®poor.workers.®

TAHE V i )
Relationship Between Test Norms Consisting of

 Aptitudes G, S, P, and M with Critical Scores of 85, 85, 85, o
and_85 Respectively and Criterion with a Critical Linear Score of 43

for Turret-Lathe Operator 4~78,021

Non-Qualifying | Qualifying | popey

Test Scores Test Scores

Cood Workers 5

Poor Workers 9
. Total b VA
'7 rtet’ = 075
g, = 28




The small p/2 value of less than .005 corresponding to the obtained Chi S
Square value of 7,73 indicates that the positive relationship between the .-
norms and the criterion shown in Table V is a signifScant cne. The o

tetrachoric correlation coefficient of 75 indicates that for this sample . Z:T;_, 'p
the relationship is relatively high. | o o o
VII. Conclusions - ' S N .

. Aptitudes G, S; P, and M, each with a cutting score ofei, are reoumended
- for use as norms for Turret-lathe Opentcr b—78.021.

It is nmded that check studies op, this occupation be mducteo to
"~ varify the applicabﬂity of the teatmmthathﬂemmltedtmtm
- studye '
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