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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 Aptituyde; 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,
ard a standard deviation of 20. Occupational norms are established in
terms of rinimum 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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FOR
ASSEMBLFR, DRY CELL BATTERY 9-00,91

B-310 or S-66

Summarx

' The Gemneral Aptitude Teat Battery, B-1002A, was administered for a longitudinal -
design test development study to all of the workers who were hired by the

Marsthon Battery Company, Wausau, Wisconsin, for the occupation of Asgembler,

Dry Cell Battery between the period of June 19563 and October 1954, The final C
© sample consisted of 94 women. The oriterion consisted of rank order supervisory: [i:i..
ratings which were expressed in broad categeries. On the basis of mean mcores, o
standard devisbtions, correlations with the oriterion, job analysis data and thelr
combined selective effioiency, Aptitudes E-Motor Coordination, F-Finger Dexterity .
and M-Mamial Dexbterity were selected for inclusion in the test normse . ok

1

GATB Norms for Assembler, Dry Cell Battery 9=00691 = B=31l0 or S-66

 Tabie I shows, for B=1001 and B-1002, the minimm acceptable score for each ' 7
. aptitude insluded in the test norms for Assembler, Dry Cell Battery 9-00.91,

TABLE I

Minimum Acceptable Scores on B-1001 and B~1002 for B-310 or S=66

' B-1001 ' : o B-1002

Minimum Acceptable |{|. tud \ Minimum Aooepta."blo'
;‘?‘f"'*'““ Testa Aptituds Score ‘Aptitude | Tests Aptitude Soore :

3

. CB-1=G 75 L K A Part 8 E ) . < 80 .
-7 7 | oB=1-K I | P B
| F ga-0| 8 - - f F - |Pactn| . e "
N CB-1-P A Part 12 S e
M CB-1-M 80 - M Part 9 80

CB-1-N AT Part 10

E Effectiveness of Norms

!, The data in Table IV indicate that 16 of the 25 poor workers, or 84 percent of .- '
i them, did not achieve the minimum scores established as outting soores on the
“recommended test norms. This shows that 64 percent of the poor workers would not .
_have been hired if the recommended test morms had been used in the seleotion -
‘process. Moreover, 61 of the 70 workers who made qualifying test scores, or 87
 meraant, were good workers, T B T R U L
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TECHNICAL REPORT

- Te . Problem

' This study was oonduoted to determine the best combination of aptitudes and
ninitum scores tc be used as norms on the Genoral Aptitude Test Battery for
the oocupation of Assembler, Dry Cell Battery 9-00.91, '

II,  Semple
" During the period of Jume 1953 to October 1954, the entire GATB, B~1002A, was w0
' administered for e longitudinal experimental design test dewwlopment study to 107 . -
.. women applicants at the Marathon Battery Company, Wausau, Wissonsin, These women .
;+ were pretested with the GATB before being hired, but were hired without regard '
to test scores. Thirtesn of the women were eliminated from the sample beoause
at the time the oriterion data were colleoted, they had not wia amployed lomg -
' enough for the supervisors tc rate them validly, This result»d in & final sample .
.. of 94 women employed as Assemblers, Dry Cell Battery 9-00.91, . ' S

" Two weeks of experience is considered the minimum length of time for the workers
.7 4o learm this jobs All of the women included in the sample had at least ome = =
“e month of experience at the time the eriterion data were collested, Although there "
% are no eduoation requirements, thoits in the sample had at least a sixth grade o
" education, Hiring was dore by mesns of a personal interview and a oheok of
" referances. ‘ S

" Table II shows the means, standard devirtions, Pearson pro’uct-moment correlationms -
-7 i (oorreoted Por broad oategories) with the sriterion and the standard ervors of .. '~
1 “oorrelation for age, education and experience. The data shomn for experience . =~

., %% pertain to experiemce of the sample st the time that the oriterion data were :
: _qpllqc’cpd. . - | e

TABLE II

;f}\‘-*"-l.!eann_ (¥), Stendard Deviations (o), Ranges, Pearcon Product- : f‘_','f e
* Moment Correlations (Corrented for Broad Categories) with the Criterlon ;
. t:. (g¥), and the Standard Errors of Correlation (dor) for Age, .

Eduoetion, and Experience
Assembler, Dry Cell Battery 9-00,91

N=o9s
¥ | o | Range | or /N
Age (ysars) 29,0 | 9.1 | 18-51 | 028 |.108] .
Educaticn (years) ~ | 946 | 1o9 | 6-14°| ,097 - 1202 |
‘Experience (momths) | 8.9 | 3.4 | 1-14 |° :

- eSignieivant at the 405 level -




n3-

. The correlations between age or education and the oriterion are not signiricantp
: .. However, the correlation of .216 between experience and the oriteriomn is sipgni-"

“ ' ficant at the five percent level. The criterion was not correoted to nullify

- * +the influenoe of experience because the rstings were expressed in broad categories -

L - . and the statistical correction technique nsed for this purpcse was not applicablo. .
| in addition, some factors indicated that perhaps the corresction would not be *
» - - warranted even if the statistiocal technique were applicable., The workers ia this

_ ocoupation were subjsob to lay-off and recall depending upon orders received by
- the ocompany. In most instences, hiring was done in large groups. Lay-offs wure
. . 'socording to seniority. When workers had equael seniority, the poorer workers
'~ were ususlly laid off befors the better workers, and the better workers were
* ususlly recalled before the poorer workers. This resalted in some of the better
" workers having more experience than the poorer ones. To the extent that this is
true, the correlation between experience and the oriterion reflects a true
difference in job performance ability between the more and less experienced o
‘workers and correction of the sriterion to nullify tha :ln.t'luance of sxperismoe !
would not be warranted,

e L

III, Job Desoription * : , R ‘ |
" Job Title: Agsembler, Dry Cell Battery 9-00,91 | '

.- i Job Summary: Assembles varlious pe.rts of dry oeli batteries, performing one or

" . ‘more of ?Ere following essembly lins operationse Places battery core into battery
7. oane Places cells into compertments of partitioned box which has been immersed
7" . in hot asphalt and bends attached wire of each csll over cemter cap of adjacent ... -~
!’ oells Applies soldering flux to wires and bende down each wire so that it mekes =
- © . contact with center cap of adjacent 0911. ST R

‘ .‘7 ‘Work Performed

- 7 'Fi1le vatbery cans: Removes tray of cens frou center oonveyore FPlaces paper . .-
3+t liner over bettery can with left hand and pioks up battery sore from an outside
5 -z . conveyor with right hand; inserts core into battery cen and foroces liner under

- andlaround core, Places tray back on center oconveyor when all of the cans are

a8 filleds '

.+ "Assembles cells: Reaches to an upper shelf for partitioned box which has been
", . immersed in hot asphalt and places it on work table. Picks up cell or oells
.0 from the conveyor with left hand, transfers them to right hand and places ome 0011
..i~ into each compartment of box. Benda attached wire of each cell over the center .
. ogp of adjacent cell, using right hand, and s:lmultaneously reaches for addit:lonal
! oells on conveyor with left hand. 5

Connects wires: Applies soldering flux to wires with speoial soldering tool,
“. .~ by ‘temping and soraping tool over entire top surface of battery unit to deposit

. flux on wires, Bends the wire of each cell down so that it makes comtaot with ' - .
“... - ‘the ocenter oep of adjacent ocell, using pliera. Occasionally presses wires dovm i
. i -with index finger of left hamd, - SR R

»

IV'. | " Experimsntal Battery -

.u1 of the pgrbs of ‘the GATB, B-1002A, wers administered to the 'isamplo' greup; .

1.




Ve . Criterion

The criterlon data were collected in the fall of 1954 when all of the workers in
the semple hed at least one month of experience. It ocontisted of supsrvisory
ratings made by rive foremen who Wwere in coharge of the workers. Three of these :
foremen supervised the dey shift workers and the other two the night shift workers.
. Tn only a few instances dld one foreman rate workers who were presertly working
- for another foreman and these ratings were cconsistent.e The reters were asked to
.+ rate the workers om the quality end quantity of their work, Each rater ranked. .
the workers under his supervision in the order of their ability and divided the’
_ workers into three oategories, above aversge, avorage and below average as com-
7  pared to workers in this occupation "in general." No attempt was made to have -
", euch rater divide the group of “workers he rated into thirds beceuse of the unequal .-
-+ number of workers rated by each foreman, The ratings of the five foremen were .
.., oombined by grouping together all of the workers rated above average, average amd
. below average in thelr respeotive categories.  For statistiocal purposes these .
. broad category ratings were converted into quantitative scores. The sbove average' -
.. group with 25 workers, the everage group with 44 workers and the below aversge . .-
'’ group with 25 workers received scores of 62, 50 and 38 reapeotively. .

VIs Statistioal and Qualitative Analysis

o
ENE) T

i Pable ITI shows ~che means, standard dev:lo.tions, Pearson product-moment covrre- >
.1 . lations (corrected for broad categories) with the oriterion, and standard errors ;I
- 17 of correlation for the aptitudes of the GATB: The means and standard deviatious . -
. of the aptitudes are ocomparable to general popu].a‘bion norms with a meen of 100
A and e standard deviation of 20, . B

i TABLE IIT o
? Mesns (M), Standard Deviations (o), Pearson Product-Yoment Correlaticns .

: (Corrected for Broad Cotegovies) with the Criterion (or) amd =
Sta.nda.rd Errors of Correlavion (O’Qr) for the Aptitudes of the GATB

Assembier, Dry Cell Battery 9-00,91
N=94

Aptitudes M o of | oor
JRge G-Intelligence - 907 | 1344 | J122 | ,102
Lo V-Vorbal Aptitude ~ 90e5 ] 1245 | 0197 . «099
Ll T ' N-Numerical Aptitude 907 | 157 | «094 0102
S-Spatial Aptitude 94,4 | 16,6 | .107 ¢102
P~Form Percsption 97¢6 | 1748 | +266#%% | 096
Q=Clerical Perception 975 | 167 | o168 0101

K-Motor ‘Goordim‘bion _ 9604 | 1548 04:53%% «082 _

F-Finger Dexterity 1011 | 19.2 | 4433%% | 079

M-Mamial Dexterity 100,0 | 18,4 | +502#x | 077

o #% Significent at the .OL level ,. B
‘i‘The atatilti.oal results were interpreted in the light of the jo’b amlys:ll dn‘ha.

E ﬁ The job analysis indioated that the following apt.{mdoa maanrod by 'bho GATB Lo
v ~appear to bo important for this ocoupati.om L , o

,\)
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Form Parce&-ion %P! - ) irequii'ed to determine whether wire is in direct | o

contac center oap.

Motor Coordination (K) - required in .positioning peper spider over battery -
osn quickly and acourately and in inserting cells into each compartmemt of - -
crate, ) '

Finger Dexterity (F) - required in using fingers to pick up battery core and
iz bending wires in the proper directions '

Mamuel Deﬂ:erﬁ_:l (¥) - required in using hends and erms in reaching and
picking up trays from conveyor, and in haudling pliers to pinch and twisd
the wire down t¢ make contact with the ocenter vape

s " The highest mean scores were obtained in descending order of iiw.gnituda for Apti-

‘. tudes F, M, P, Q and K, respectively. All of the aptitudes have standerd
.- deviations of less than 20 with Aptitude V exhibiting the smeliest standard
' ¢ deviation. )

L When N = 94, correlations of 264 and ,20% are significent at the .0l level end

the .05 level, respectivoly. Aptitudes P, K, F and M correlate significently

" with the oriterion =t the .01 level of confidence.

© 5.7 Aptitudes P, K, F and M were oensidered for inclusion in the test norme on the |
1’ basis of the qualitative and guantitative faotors cited above:s all four of these
... aptitudes appeered to have swme importance in terms of job analysis data, showed
.. relatively high mean scores and were signifiocantly correlated with the criterion,
A tetrachoris correlation was computed for triel norms comsisting of Aptitudes 2,
" K, F and M with outting scores set at one standard deviation unit below their
. respective mean scores, rounded to the nearest five point score loveis, Since
.. Aptitude P tended to lower the selective efficlency of these norms, Aptitude P
"7 wus not included in the finel test norms.

' gelective efficiency for the norms snd resvlted in = oriticel score of 80 for each -
© v of the aptitudes, |

VI

For the final test norms the cu'bting georca for Aptitudes K, F and M were set one
standard devietion unit below their respective mean ncores ani rounded to nearest ..
five point soors levels, Setting outting scores at these levels yielded the test

R

Prediotive Validity of Norms

o For the purpose of computing the tetrachoric correletion coefficient between the

" test morms and the oriterion and applying the Chi Square test, the criterion was '
:"*" diohotomized with those workers who were rated "sbove average," and "average" in
" - job performence placed in the high criterion groupe Those workers who wers rated
i i "pelow average" were placed in the low oriterion group. S

AT IR TR
\) ‘

"+ Teble IV shows the relationship between the dichotomized oriterion and test norms '.:
. gonsisting of Aptitudes K, F and M each with a score of 80 for Assembler, Dry Cell " :
. .+ Batbery 9-00491s Workers in the high oriterion group have beer designated as:
.’ Wgood workers" anl those in the low oriterion group as "poor workerse™. - ;.-

R W3 SO PR B
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TABLE IV
Relationship betweon Test Norms Consisting of Aptitudes K R

F, and M, each with Critical Sceres of 80 and the Criterion for Assembler,
' Dry Cell Battery 9-00.91

N=94
Non-Quelfying | Qualifying Total
Test Scores | Test Scores '
Good Workers . 8 €l 69
Poor Workers 16 9 25
Total 24 70 9%
Tt =eT8 X = 25,828
Oro =10 B2 L +0005 -

~ The data in the above table indicate a high and signifioart relationship botween

the teast norms end the oriterionm for this sample,

Conclusions

On the taais of mean scores, correlation coefiioients, job anslysis data and
their ocmbined selective effiociency, Aptitades K, F and ¥ each with a minimm
score ~f 8C a~» reoomnmended as B-1002 norms for the ocoupation of Assembier,
Dry Cell Hattery 9-00,91 The equivalent B-1001 norms consist of Te7", F=8F
and M-B80, : . . ‘ L



