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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 gqualifying 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 jcbs 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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. STANDARDIZATION OF THE GENZQAL APTITUDE TEST BATTERY
FOR

Assembler, Automobile 806.887
S-161
Summary

Tho Goneral aptitude Test Battery, B-1002A, was administered-to a somplo of
72 mon omployod &sAxsembler, Autcmobile - - by Chovrolot-Oakland, Oakland,
Californian. The criterion consistod of broad catcaory ratings provided by
four supervisors. On the basis of mcan scores, correlations with thoe cri-
terion, job analysis data and thoir combined solective efficiency, Aptitudes
P-Form Porception, F~Finger Dexterity and M-lManual Dexterity woro solected
for inclusion in tho test norms.

GATB Norms fi5» Aomombley, Automobilic 806,887

Table I shows, for B-1001 and B-1l0C2, the minimum acceptable score for each
aptitude included in the test momns for Assembier, Automobile 806,887,

TABLE I

Minimum Accoptable Scores on B-1001 and B~1002 for ..-5-101

B-1001 _ B-1002
. © Minimum Acceptable L Minimum Acceptable
Aptitude| Tests Aptitude Score Aptitude| Tests Aptitude Score

P CB-1-A 80 P Part 5| 80

CB-1-L , Part 7
F CB-1-0 85 F Part 11 80

CB-1-P - JPart 12 :
M CB-1-2 80 M Part 9 80

CB-1-N ' Part 10

Effectivenecss of Norms

The data in Table IV indicate that 13 of the 24 poor morkers, or 54 percent
of them, did not achieve the minimum scores established as cutting scores on
the recommended test morms. This shows that 54 percent of the poor workors:
would not have been hired if the recommended test norms had been used in the
selection process. Moreover, 37 of the 48 Wbrkers who made qualifylng test
scores, or 77 percent, were good workers.
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TECHNICAL REPORT

Problom

his study was conducted to determine the best combination of aptitudes oud
minimua scoros to be used =s norms on the Gonoral Aptitude Test Battery for
tho occupation of Asuembler, Autcwmobile 806.887,

Samnlo
PN S

The GATR, B-100ZA, wes administered betwoen Fobruery: 14 and March 8, 1956 to

81 mon omployed as General Assomblers at Chovrolet-Oaklond, Onkland, Califor-

nia. Thie plant is tho assembly plant for passenger cars. All testing was
donc on a voluntary basis. Because of the size of the total assembly group
(250 - 300), it soomed best to approximate a random sample as closoly as pos=-
sible. REach of four forcmon supervised a spocified portion cf tho total
group. In ordor to obtain a rcpresentative samplo and avoid loss of produc-
tion in any ono fereman's group, the number of workers required from a group
vias dotcrmined by that group's percentage of the total number of Coneral

Assowblors in the plant. The size of the sample plant management could ro-

lcese for the tosting time was first set at 75 and then at 81 to insure an
adoquato final somple. Naome cards woro propared for all assemblors and tho
spocifiod numbor.of mamos wng drovm for each group soparotoly. Nomos woro
{lion chocked with personnol rocords for apo, education and, cxporionce dota to
bo sure that thoso includod in tho ssmple would meot tho requircments of the
projoct. Those who did not wish to take the test wore excused and another
workor's namo was drawn to replaco them. Nine of the 81 workers wore exclu-
ded from the final somple because thoy were unable to perform on one or more
of the tests. Thorefore, the final sample includes 72 men.

The foremon estimated thet it took from four days to two weeks of on-the-job
training to learn to do the job adeguately with normal supervision. . Appli-
cants 18 years of age and over are hired for this job. The job requires
physical effort and agility beyond that usually possessed by older men and
the company is reluctant to accept applicants over 45 years of age. The
education requirements are the ability to speak, read and write English.
Written applications are required end all applicents are given an employment
interviow. 1In addition, there is a thorough routine pre-cmployment physical
oxamination by company doctors. Workers serve a six-month probatiomary
period and are then considered permanent employees with seniority rights.

Table II shows the meens, stendard deviations, ranges;‘and;Pearson product- :
moment correlations (corrected for broad categories) with the criterion for . -
age, education and experience. T RS AR ‘ ‘ _
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TARLE II

Yoans (¥), Standard Deviations (o), Ranges, and Pearson Product-lMoment
Corrolations (Corrected for Broad Catogories) with tho
Criterion (gor) for Age, Education, and Exporiexrce

Assembler, Autgmobi%e 806.887

A o Rango el ;
Age (years) 29.4 6.5 19-45 ~o B34k :
Education (years) 10.6 2.0 6-16 ~.165 :
Experienco (months) 28.5 | 33.9 1-204 | ~+264%* ;
’
x% Significant at the .0l level : /

' * Significont at the .05 lovel

The data in the above table indicate that both apge and experience show
nopativo correlations with the ¢riterion which are significant at the .0l:
and .05 lovels, rospectively. This does not seem unusual in view of the
fact that this job is known to requiro more physical strength and agility
than most older mon possess. A correlation significant at the .Ol lovel o
(.44) was obtained between age and experience, which is consistent with
the fact that both age and experience show significant negative correla-
tion with the criterion. Thero is no significent correlation between
education and the critorion. The data in Teble II indicate that this

sample is suitable for test development purposes with respect to ago, edu-
cation and experience. ' '

by
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III. Job Doscription

P -

jﬁﬂlj&£2£2= Assembier, Automabile B06,.387

' Job Swrmery: Performs any of the following operations in the finsal éssembly
‘ : of on automobile, using mechanic's hand tools ond special hand tools, such
E ‘ as pneumatic wrenches snd screw-drivers. fWorlks on the trim-line, and installs

or attaches units and subassemblies, such as,instrumént cluster (speedometer;
‘ armoter, fuel and oil gages), control-button assemblies, heater, brake-and-

clutch pedal assemblies; ond tail-light assemblies to bodies; fits units or

assemblies into position by haﬁdZQnd‘fdstens'them ih‘p1ac¢ with bolts or
screws, and connects electrical wiring. ‘Fastens component parts together at-
workvench to complete units or assemblies. Works on motor frame or finel-

assembly lines, end attaches or installs such units as carburetor, -distribu- -
tor, transmission, and exhaust, or springs, brakes, and shock absorbers,
fitting units into place by hand, with the aid of another worker. Comnects
cables, wires, and harnesses. Worlks at workbench, and bolis, screws, or

otherwise nttaches component parts: together to form a unit or assembly. ; ,
Works alongside or. in pit beneath frames (chassis), on moving conveyor before '
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or after bodies are dropped (1owered)'op$o fremes. ' .
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VI.

Pxperimontal Battory

Criterion
il

211 of tho paris of tho GATB, B~10024, wore administered to the sample Zroupe.

Tho critorion consisted of suporvisory ratings in broad categorios, proparoed
by four foremcn. The ratings wero based on a combination of spcod, accurecy
and adaptability of the worker whon transferred to another station. The fore-
mon rated oach of their own men in comparison with asscmblers in all four
groups. Each foreman had a working knowledge of the other groups and also
had actunl lead or foreman exporicnce in more than one group. Tho forcmon
agreed that the four suporvisional sections of the assembly operation wvore
comparszble. The workers were able to work interchangeably in all of thoaso
groups. The ratings of each of tho four foremen wore combinoed by grouping
togethor all of the workors rated "host," "average" and "poorost" in their
rospective catogories. This resulted in 24 people in each of the threo
groupse For computational purposes, the ratings were converted to quantita-
tive values of 61, 50 and 39 for the best, average and poorest groups, re-
spoctivoly. ’

Prior to the dovolopment of the broad category ratings, a rank order rating
was attomptod. Each of the foremen rated those men under him and the goner-
al foreman prepared independent ratings on all of the men. Howover, the

foremen found that it was almost impossible to rate each man soparately and
the general foreman discoverod he did not know the work of the individuals
woll onough to mako valid comparisons. 1In pddition, it was discovered that
sovoral of tho mon had boen rated mistakenly by the wrong foroman. Thoro- P
foro, only tho broad catogory ratings wers used as a critorion. :

et e e
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Statigtical and Qualitative Analysis

Table III shows the means, standard deviations, and Pearson product-moment
correlations (corrected for broad categories) with the criterion for the
aptitudes of the GATB. The means and standard deviations of the aptitudes
aro comparable to general working population norms with a mean of 100 and
a standard deviation of 20. ' ' ' '




TABLE IIXI

Moang (M), Standard Doviations (o), and Pearson Product-lomons Correlations
(Corroctod for Bread Catogories) with tho Criterion (or) for
the Aptitudes of tho .GATB

»

Assembler, Automobiecl 805.887

N=172
Aptitudes M o el .
. J

G-Intollipgence 90.9 13.5 .087 g
V-Vorbal Aptitude 90.0 | 14.9 -.0587
H-Mumerical Aptitude {86.8 | 14.7 .037
S-Spatial Aptitude 95.7 | 17.4 «187
P-Form Porcoeption 94.3 ' 16.6 0 306 %k
Q-Clerical Porception|93.7 13.2 «229
¥-Motor Coordination J91.6 17.8 .106
F-Fingoer Dexterity 98,0 | 15.9 +291%
M-ilanual Doxtority 95.8 | 15,3 © 310k

#% Significant at the .0l level
# Significant at the .05 level

The statistical results were interpreted in the light of the job analysis
datn. The job analysis indicated that the following aptitudes measured by
the GATB appear to be important for this occupation: '

Form Perception (P) ~ regquired to perceive fit of parts and to detect
defective or improperly threaded or sized bolts, nuts and screws.

Finger Doxterity (F) - required fo pick single bolts, nuts and screws
rapidly from the supply box and position them accurately, and to fit
parts together. ' ' g : .

Manual Doxterity (M) - required to use hand tools and position partas
accurately, : o ‘ '

The highest mean scores, in descending‘ordequof_magnitude, were obbtained -
for Aptitudes F, M, S and P, respectively. All.of the aptitudos have
stendard deviations of less than 20 with Aptitudes G.'and Q exhibit-

ing the smallest standard deviation. N :

When N = 72, correlations of 302 and .232 are significant at the .01 level
and tho .05 level of confidence, respoctively. “Aptitudes P and M correlate

" significantly with the oriterion at the <Ol level. Aptitude. F correlates
~ significantly with the criterion at ' the <05 level. ' . = L

 :£;: T"“'
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Aptitudes P, T and M woero considered for inclusion in the tost norms on the
basis of the quantitative and gualitative factors citod above. All of theoszo
aptitudos anpoar to be important in terms of thd jou snalysis dala; in ~ddi-
tion, Aptitudes P, F and ¥ have relatively high moan scores and sigrificant
correletions with tho criterion. Totrachoric correlations with the criterion
viore computed for several sots of trial norms consisting of wvarious combina-
tiong of Aptitudes P, F ond 1} and appropriato cutting scores. The results
obtained indicated that all thr=ze of those aptitudes should bo included in
tho tost norms. Cutting scoros vwiere set at five-point score levels closcst
to onc standard deviation bolow the moan scores. Sotting cutting scoros at
those levels yielded good selcctive efficiency for the norms and rosulted -~
in a critical score of 80 for Aptitudes P, F and Me. Although norms consis-
ting of P-75, F-80 and }i-80 yieldod a slightly higher tetrachoric corrvelation
ccefficient than norms consisting of P-80, F-80 and }-80, tho latter noims
screcned out one additional person in the low criterion group and failed a
proportion of the total sample that is equal to the proportion (onec-third)
in the low criterion group. Therefore, P-80, F~80 and M-80 wore selocted
a3 norns for Assambler, Automobile 806.887.

| .

Concurrent anidiﬁy of HNorms

For the purpose of computing the tetrachoric correlation coefficient betvinon g
tho {33t nomas and the criterion and applying the Chi Square test, tho cri- %
terion was dichotomized by placing those workers who were rated "best" and :
"average" into the high criterion group and those workers who were rated ;
"poor™ into the low criterion group. This placed 24 of the 72 workers, or 3
33 percent of them, into the low criterion groupe ° , )
: |

Table IV shows the relationship between test norms comsisting of Aptitudes

P, F and M, each with a critical score of 80, and the dichotomizod criterion,
Workers in the high criterion group have been designated as "good workers"
and those in the low criterion group as "poor workers." -

TABLE IV

Relationship between Test Norms Consisting of Aptitudos P, F and M
each with a Critical Score of 80 and the Criterion for

Assembler, Autdmobile.806.887

N=72
Non=-Qualifying | Qualifying Total -
Test Scores Test Scores
Good Vorkers 11 - 3T, 48
_Poor Workers 13 ; 11 24
Total | 24 | a8 T2
' =.50 %% =5.605"
r-te-b = ,50 S . ‘ De B

Orget = .20 .y B2 .1

ot




Tho data in tho above table indicate a significent rolationship between tho
tost norms and the critorion for this sample, * ;

‘ i
VIII. Conclusions

On the basis of mean scores, correlations with thoe criterion, job analysis
data and their combined selective efficiency, Aptitudes P, F and M each with
a minimum score of 80, aro rocommended as B-1002 norms for the occupatiocns

Of ’Acsembler, Autemobile - The equivalent B-1001 norms consist of P-80,
F-85 and 1-80. :

IX. Detcrmination of Occupational Aptitude Pattern

¥Mhon the spocific test norms for an occupation includo three aptitudes, only -

those occupational aptitude patterns which include the 'same thres aptitudos

with cutting scores that aro within 10 points of the cutting scores oatablighed

for tho specific norms arc considored for that occupatlon. Tho only one of col
the oxisting 22 occupational aptitude pattorns which moots these critoria for
this study is 0AP-16, which consists of P-75, F-80 and ¥-80 for B-1002. The St
soloctive efficiency of OAP-16 for this samnle was dotermined by means of the ' '
tetrachoric correlation technique. A totrachorLc correlation of .56 with & ‘
standard error of .21 was obtained, which indicates a significant relation- SRR
ship botween OAP-16 and the criterion for this exporimental samploe.. The pro- '
portion of the sample scrooned out by OAP-16 was .28, which is within tho

required range of +10 to .60. Thoreforo, it is recommended that OAP-16 be.

used in counseling for the occupatlon of As semhlep Antomoblle 806 487




